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On The PC: 688 Attack Sub, Abram's Battle Tank, 
Battle Hawks 1942 



For The C64: Project Firestart, Speed ball, Navy Moves, Star Trek 

UNBEATABLE PROGRAMS 

Address Book, Disk Scrambler, Thesauras, Window on a maze 
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DATEL ELECTROp S CS" 




256K SUPEROM 

EXPANDER 

□ 

j 



□ 



-i 
J 



Select instantly from fl sockets 
which accept up to 32K EPFQM each. 
Program your own EPROMs using 
our EPRQM programcr. 
Ko need to h uvk lots of cartridges 
- ]u*t make a select ion hram the 
Superorn menu. 

Fully menu driven or* power up. 

S-rIkn-.I any slot under software 
controls, 

Unique EPROM generator feature 
will take your own program* - basic 
or m/c ft turn them Into autostart 
EFRORAa. [EPROH burner required). 
Accepts 2764/27126/27256 
EPROMi. 

Qn hoard unstoppable react. 
On board operating systems - do 
prngra S US to load. 



FULL MIDI INTERFACE FOR THE 
64/129 AT A REALISTIC PRICE. 

J Ttimi in/MIDI thru/2 k MIDI out. 
J Ct"n|iatLbLe with most leading 
aoftware packftgEM. 

ONLY £29,99 



ONLY £29.99 




RESET CARTRIDGE 



Unstoppable reset button. 
NOTE;- user port cheaper type reset 
buttons offered by others are not 
unstoppaBle- 

Resets even so called "unstoppable" 
program*. 

Add pokes from magazines etc, 
Fits in cartridge port, 
Simply plug in. 



-i 

□ 
□ 

ONLY £5.99 




3 SLOT 

MOTHERBOARD 

SAVE WEAK ft TEAR ON YOUR 

EXPANSION PORT 

Q Accepts 3 cartridges. 

□ Switch in/ out any slot, 
j Onboard safety fu*e, 
_| Fully buffered. 

□ High grade PCB. 
[J Keset button. 

ONLY £16.99 




DEEP SCAN BURST N1BBLER 




DIGITAL SOUND 
SAMPLER 

(_J The new sampler allows you to 

record any sound digitally Into 

memory ft then replay it with 

a&toundin^ effects. 
_| Playback forward* /backwards with 

echo /reverb /ring modulation, 
J Now with full sound editing module 

to produce outstanding effects. 
J full a bit D to A * APC conversion. 
_J MIDI compatible with suitable 

interface- U-e. Date! unit for 

£29.99, sec ad.]. 
^| Live effects menu includes real 

time display of waveforms. 
Q Line in/mlc In /line out /feedback 

controls, 

j Powerful! sequencer with editing 
features. 

Load/save sample, 
^| Up to H samples in memoir at one 
time. 

'_| Tape Or disk (please state], 
_| Complete software /hardware 
package. 



Jj The most powcrfull disk nibbler 
available anywhere, at any pried 
Burst Nibble? i$ actually a two part 
MyftLem - a software package ft a 
parallel cable to connect the 1541/ 
1 £70/ 1571 to 64/126 [state type), 

!_J What gives Burst Nlbbler It's power? 
Conventions! nioblera have to 
delude the data from the disk L 
before It can transfer It using the 
serial! bus - when nan standard data 
Is encountered they are beat. Burst 
Nibbler transfers data as raw GCB 
code via the parallel cable without 
the need to decode it so you jet * 
perfect copy of the original. 

* Will dibble up to 4 1 tracks 

• Copy a whole disk in under 2 
minutes * Full instructions 

ONLY £24.99 complete 



# Regular updates - we always 
ship the latest # Fitted In 
minutes - no soldering usually 
required ■ Full or 1/2 txftek* 

• NO need to buy parallel cable If 
you have Disk Demon/ Dolphin etc. 

* Cable has throughbus extension 
for other add on a, 

Wether to choose Fast Hack" em or 
Burst Nlbbler? Fast Hack'ern la 
unbeatable value as an "all rounder" 
- with nibblers, 1 Or 2 drive copy, 
format, file copy, 1571 copy etc, 
etc., so if you have a more general 
requirement perhaps Fast Hack 'em 
is for you. Burst Nfboler is* a pure 
nimbler second to none, for the 
reasons stated. So if It s just 
making backups you arc Interested 
ln r there is no other product to 
beat It! 



SOFTWARE 
ONLY £12.99 



CABLE 
ONLY £14.99 



NOTICE lBBfi COITTKICHT ACT 

DATEL ELECTRONICS Ud. neither authorizes or condones the use of it's products lo 
reproduce copyright material. It is illegal to make copies of such materia] without 
expressed consent of the copyn^ht owners or tiller Urcnrccs. 



In- 



ONLY £49.99 



COM- DRUM 

DIGITAL DRUM SYSTEM 

' j Now you can turn your digital sound 

sampler Into a digital drum- system. 

$• digital drum sound* In memory at 

one time. 
[_| Complete with 3 drum kit*, 
j Rc4d drum sounds - not syntnealsed. 
J c* eate superb drum rhythms with 

real St step time, 
j Full editing. Menu driven, 

3 Output to hi-fi or through TV 

speaker, 
_j Load/save facilities. 




ROBOTEK 64 

MODEL ft ROBOT CONTROL 
MADE EASY, 

_| 4 output channels - each with 

rjnboard t elay. 
_j 4 input channels - each fully 

buffered TTL level sefrslng- 

_l Analogue input with full K bit 
conversion. 

_| Voice input for voice control. 

J Software features:- test mode/ 
analogue measurement /voice 
activate/ digital readout etc, 

ONLY £39.99 

INCLUDING HARDWARE/SOFTWARE/ 
MIC. ETC,! STATE TAPE OR DISK), 



ONLY £9.99 

STATE TAPE OH DISK 



TOOLKIT IV 



THE ULTIMATE DISK TOOLKIT FOR THE 1540/1541. 




COM DRUM EDITOR 

_j 24 drum sounds supplied on disk to 
enable you to construct your own 
drum kit. 

Re-arrange sound* supplied with a 
Corn-Drum to make new kits. 
Load/save facilities. 



□ 



j 

ONLY £4.99 disk only 

DATA RECORDER 

-i 



Quality Commodore compatible 
data recorder. 

Pause control, counter, etc. 
Suitable for 64/128. 
Send now for quick delivery . 



□ 



□ 
□ 
□ 

ONLY £24.99 



A disk toolkit i» un atiaoiotc must 
for the aerlous disk hacker. Toolkit 
IV has more features than most for 

less, 

DISC DOCTOR V2 - Read ft write 
any track ft sector including extra 
& renumbered tracks, Repair 
damajjed sector*. Look underneath 
read errors. 

HEADER/GAP EDITOR - Decodes Be 
displays ALL header information 
including off byte* * header gap. 
Rewrite the entire header or header 
gap. Renumber sectors. Also edit 
imy sector tall gap. 

DISK LOOK - Sort directory. 
Recover lost file*. Pisplay file start 
/end Addresses. Disassemble any file 
program directly from the disk to 
SCREEN or PRINTER including 
undocumented opcodes. Edit Bam, 
FAST FILE COPY - Selective file 
copy- Works at up to 6 times 
normal speed. 



J FAST DISK COPY - Copy an entire 
disk In 2 minutes or less using 
single 1541, 

PILE COMPACTOR - Can compact 
machine programs by up to 
gave disk space, Compacted 
programs run as normal. 

_| FORMATTER - 10 second format an 
entire disk or format any individual 
track or half track □ to 41 Re- define 
any of 30 parameters to create or 
recreate unique disk formats. 

J ERROR EDIT Quickly find * 
recreate all read errors including 
extras at renumbered tracks or 
sector* flf half tracks from 0 to 41. 
Even recreates data under errors ft 
allow* you to redefine any 
necessary parameters. 

ONLY £9.99 



COM4 




ECTT^Op ! csr 



NEW 

CLON EM ASTER 

■J The most effective tap* Id tape 

back-up board available. 
Q Mokes perfect backups of your tapes 

easily & cffectlvelytl 
!_) No laser knowledge needed at nil. 
Q On board TTL logic circuitry 

actually shapes the program & 

sends a perfect signal to the i ecord 

cassette - producing a i.:opy better 

than the original in many cases. 
_J L.E.D. Indicator shows when data 

It being transferred to avoid 

cxcsslve tape winding. 
J Works with almost any program 

including multL-toadcrs, turbos rtr 

even very unusual type turbos, 
J Requires access to two CRM 

compatible data recorders, 
j_) Simply press JHay" pit one recorder 

A press 'Record" on the other - 

that's it T 

rj Vou emu even make a backup while 
you arc loading the program, 

_J This is il t^tnl hardware solution - 
no programs to load - the results 
are stunning! 

ONLY £9.99 



TURBO 
ROM 




— SMART CART 



TURBO ROM II 1$ A 
REPLACEMENT FOR THE 
ACTUAL KERNAL INSIDE 
YOUR 64, IT PROVIDES 
SUP ERF A ST LOAD/SAVE 
ROUTINES. 

j Loads most programs at 5-6 times 

normal speed. 
Q Save* at 5-6 times normal speed as 

well, 

□ Improved DOS support Including 

10 sec. format. 
Q Programed function key*; - load, 

directory, old. etc. 

J Return to normal keraal at a flick 

of a switch, 
J FCOFY-250 block Hie copier. 
^ FLOAD- special I/O loader, 
_| Plus lots more. 

^ Fitted tn minutes - no soldering 
usuallly required. [On some g4't 
the did ROM may have to be 
desoldered]. 

ONLY £14.99 




BLUE CHIP DRIVE 




.J External power supply for cool 
operation. 

_| Even works In 1571 double sided 
mode mode). 

Q Fully C64/12B compatible. 

J This drive is now probably the most 
compatible dilve sviiilnnle for the 
tomitLiicharc, More so than even 
Commodores own "lo41C. 

□ Supplied complete with all cables - 
no more to buy. 

LI At last h a top quality drive at a 
sensible price. 

ONLY £129.99 

ADD £5.00 FOR COURIER 
DELIVERY 



ULTRA CRUNCHER 

J The ultimate cartridge based 
program compactor. 
Compacts by up to 30%! 
3 compacting programs on one 
cartridge. 

Fast loading/saving routines. 
Full DOS* support including last 
format. 

ONLY £12.99 

on cartridge 

Available as chip only for 
256 K Super om Board frr 

ONLY £7.99 



FAST HACK EM 



I'M 



J 

□ 

J 
□ 



□ Multl Module Disk Nihbler - all on 
the one disk. 

^ Single lSdl Nibbler - Copy an entire 
4l*k in just 2 minutes. 

^) Super fast File Copy - typically 
copies an average Die in under 
9 seconds. 

Q Nfi Other product is such a good 
"All Rounder" at this incredibly low 

price,., 

ONLY £9.99 



|J 32K pseudo ROM. 

U Lithium battery lasts up to 5 years. 

J Simply load the program you require 

- then flick the switch. The cartridge 

can then be removed just like a 

ROM cartridge. 
^ Make your own. cartridges including 

autostart types - without EPROM 

burner. 32K version = 4i$K pages. 
□ Some knowledge of M/C is helpful - 

but full instructions included, 
_J I/O 2 slot open far special 

programing techniques. 

ONLY £29.99 



RAM DISK 

□ 

J 

□ 
□ 

a 

ONLY £9.99 



Turn your Smart Cart Into a 32K 
Rum/ disk. 

32K of Instant Storage area for 
file*/ programs. 

Disk type commands:- load. save, 
directory, scratch. 
Program dati retained when 
computer is switched oflt 
Full command *et with instructions. 



EPROMMER 64™ 

J A top quality, easy-to-use EPROM 
proframer for the 64/ 128, 

l_J Fully menu driven software/ 
hardware paiekage makes 
programing/reading/ verifying:/ 
copying EPROMs simplicity itself. 

_| Will prL^ram 2716, £764, Z712S ft 
27256 chips, 12 r 5, 21 or 25 volts, 

(j Fit* Into user port for maximum 
compatibility with cartridge*/ 
Kupur^TTi Beard etc. 

Q Full feature System - all functions 
covered like device check/verify. 

Q We believe Eprurnxner 64 Is the most 
comprehensive, most friendly & best 
value for money programer available 

for the 64/126. 

_| Ideal companion for Suoerom Board, 
Cartridge Development System, our 
kernal expanders or indeed any 
EPROM base project. 

.J Comes complete with instructions - 
plus the cartridge handbook:, 

ONLY £39.99 

COMPLETE 



BLAZING PADDLES 

A COMPLETE LlGHTPEN/GRAPHlCS ILLUSTRATOR 
PACKAGE. 

J A folly Icon driven graphics 

package of a calibre which should 
cost niueh, much more. 

I J Complete with, a fibre optical 
lightpeu system for pin point 

accuracy. 

f] Pictures can be saved from "Action 
Replay' & edited with Blazing 

paddies. 



Blazing Paddles will also work with 
rtlAny other Input devices 
including:- Joysticks, Mice, 
Graphics Tablets, Trackball, etc. 



~} Multi feature software Including; - 

m Range of brushes 0 Airbrush 

# Rectangle # Circle 

# Rubberbanding Lines 

# Freehand # 2oom mode 

# Printer dump * Load/save 

# Advanced colour mixing - over 
ZOO fauesE C Cut ft paste allows 
shapes/windows /pictures to be 
saved to/from tape/disk. 

ONLY £24.99 

COMPLETE BLAZING PADDLES & 
L1QHTPEH 

PLACING PADDLES ONLY 

£12.99 



ALL ORDERS NORMALLY DESPATCHED WITHIN 48 HRS 

HOW TO ORDER 



BY PHONE 

0782 744707 
24lu Credit 
Card Unc 



BY POST 



XI 



Send cheques /POs made 
payable to 
"Date! Electronics" 



FAX 

0782 744292 

UK ORDERS POST FREE | 
EUROPE ADD £l 
OVERSEAS ADD £3 



PRICES AND SPECIFICATIONS CORRECT AT TIME OF PRESS 
AND SUBJECT TO CHANGE WITHOUT NOTICE 



CALLERS WX^QME - Please reserve goods t>y telephone prior to visit. 




DATEL ELECTRONICS LTD., FENTON INDUSTRIAL ESTATE | 
GO VAN ROAD, FENTON N STOKE-ON-TRENT, ENGLAND, 



SALES ONLY 
0782 744707 



TECHNICAL ONLY 
07B2 744324 
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FEATURES 



Foreground 6 • Star Trek 

All you ever wanted to know about the Plus/4 "We come in peace, shoot to kill..." 



44 



• Autoroute 

An ambitious new pathfinding system for 
motorists 



18 • American Club Sports 

Indoor games, american -style 



49 



• Battletech 

A massive new role-playing game 



33 • Speedbalt 

Definitely not for ladies, this one 



50 



• MacPics on Amiga 34 

How to port Macintosh graphics onto your Amiga 



• Circus Attractions 51 

Falling off horses, throwing knives at women, 
and much, much more! 



• Navy Moves 

A tough new nautical challenge 

• PC Games 

The latest games on the Commodore PC 



41 ♦ Geos 128 



52 



The latest addition to this Desktop Environment 
Series for the 128 



42 



Project Firestart 

Horror in deepest space 



76 



REGULARS 



• Data Statements 8 

More news from the world of Commodore 

• Extending Basic 14 

How to add a trace routine to Commodore Basic 

• PC Comer 20 

The first of a regular series for Commodore PC 
owners 

« Amiga Workbench 40 

Helpful hints and tips for Amiga users 



• 128 Corner 

Comments and queries from 128 users 

• Software for Sale 

If you don't want to type it - buy it! 

• Maitbag 

Your chance to air your views 

• Backpage 

Corrections, info and The Nibbles' 



68 
70 
78 
82 



PROGRAMS 



• Reasoning on the 128 

Turn your humble 128 into an expert system 

* Thesaurus 

Stuck for words? This program can help you 

• Windows on a Maze 

A maze game for beginners 

* Address Book 

A database for tape users 



54 



22 • Disk Scrambler 

Protect your disks from prying eyes 

28 • Machine Code Disk Programming 56 

The mysteries of Machine Code unravelled 
• Inside the 1541 60 



37 



45 



Fergal Moane pokes around inside the 1541 disk 
drive 

* Memory Management 62 

Explore the intricasies of your 128's memory 
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FourGround! 



1 984 - the year of the first un- 
tethered spacewaJk, Carl Lewis takes 
four gold medals in the Summer 
Olympics, Desmon Tutu wins the 
Nobel Peace Prize, and Commodore 
introduce the Plus/ 4 computer, Ail 
right, so maybe the advent of the Plus/ 
4 did not have quite the same impact, 
but its arrival did create something of 
a stir in the microcomputer world. The 
magazine Your Computer described 
the machine as a £t QL-Basher" and 
suggested that the Plus/ 4 could replace 
the BBC Micro in school and business 
because of the powerful CBM BASIC 
V3.5 and the integrated business 
software. Unfortunately, these ambi- 
tious claims were not to be fulfilled. 
In recent times the Plus/ 4 has lost the 
support of most software houses* and 
has sadly slipped into relative obscur- 
ity, Even so, the Plus/ 4 did have 
considerable, if short-lived success in 
both the UK and, perhaps more 
importantly, in Germany and the 
USA. I was convinced myself of how 
many people are still using the machine 
by responses to a bug which appeared 
in a program of mine published in 
Your Commodore last year. I received 
numerous letters from as far as the 
States and Holland, and was 
impressed by how many people had 
actually had a go at solving the bug, 
rather than justing writing for help. 
Although largely forgotten by the 
software industry, the Plus/4 is still 
far from dead, five years after its 
conception, and now it has finally 
received the recognition it deserved, in 
this form - an area of the magazine 
set aside soley for the Plus/ 4 compu- 
ter, and the name - FourGround! 



Aims of The Series 



When I was approached by Your 
Commodore to write this series on the 
Plus/ 4 I accepted immediately - the 
Plus/ 4 is simply the most friendly, 
useable machine I have ever come 
across and has been disregarded for 
far too long. However, when I started 
to think of some ideas to write about, 
I realized the enormous job I had taken 
on. The fact is that the Plus/ 4 excels 
in so many things, and has so many 
different uses from business to games 



playing that it is hard to target any 
one area of interest. If 1 confine myself 
to machine language programming I 
may alienate the Basic-only pro- 
grammers, and of course I mustn't 
forget those who use their Plus/ 4 
mainly for playing games. I have 
therefore selected a number of aspects 
of the Plus/ 4 which I consider to be 
definitive of the computer, and intend 
to cater for as many diverse interests 
as possible. If demand is high enough, 
I would also be happy to run a "Plus/ 
4 Problems" type section. If you have 
any ideas, suggestions, questions or 
requests, please write to me at the 
address shown at the end of the article. 
If you require a reply, please do include 
an S.A.E, 

Having got the introductions over, 
I thought that this month rather than 
leaping straight into a new topic, we'd 
take a look at what the Plus/4 offers. 
What follows is a brief overview of 
the Plus/ 4 system, and an inventory 
of those features of the Plus/ 4 which 
will be covered in this space in future 
issues of the magazine. Because the 
Plus/ 4 has so much to offer s the less 
obvious aspects of the computer are 
often forgotten. This month's overview 
should act as a memory refresher and 
a taster of subjects for future coverage. 



An Overview Of The 
Plus/4 Computer 

The Plus/ 4 computer has essentially 
three modes of operation - running 
Basic programs, running the built-in 
business software, and running com- 
mercial or the user's own machine-code 
programs. The dialect of Basic pro- 
vided with the machine is not the C64"s 
old Basic V2.0 which goes back to 
CBM PET and VIC-20 days, but is 
a far improved version 3.5, The main 
difference 1$ the provision of com- 
mands to handle graphics and sound, 
which had to be performed using 
endless strings of POICEs on the Plus/ 
4*s big brother, the C64. In addition, 
it is possible to write far more elegant 
and structured programs in Basic 3. 5 
because of the DG...LOOP structures 
omitted in the earlier versions of 
Commodore Basic, The set of graphics 
commands included are as complete 
a collection as can be found on any 
computer, Basic 3.5 also offers com- 
prehensive "house-keeping" facilities 



Plus/ 4 Past and Present*** 
By Mark Everingharn 

like program renumbering and auto- 
matic line numbering which along with 
a set of eight redefinable function keys 
make programming in Basic simplicity 
itself. Commodore's enhanced full- 
screen editor found on the Plus/ 4 
means that prototyping of screen 
displays is easy, and program editing 
fast and reliable. Although Plus/ 4 
Basic is not the speediest language 
known, its importance and usefulness 
should not be underestimated. By its 
use of ROM / RAM paging, Basic can 
use the full 64k RAM of the Plus/ 
4 computer. However, arguably the 
most useful aspect of Basic 3,5 is that 
it offers unique routines which allow 
the machine-code programmer to 
easily add new commands to the Basic 
language. This means that there should 
never be any need to use unfriendly 
POKEs and SYS calls. Unfortunately, 
like so many of the Plus/4 s s other 
features, the extension of Basic does 
not seem to be documented in any 
books or manuals, so you can expect 
a full expose in the coming months. 

The second major mode of Plus/ 
4 operation is its built-in "3+1" 
business software; the integrated word- 
processor, spreadsheet, database and 
graph software, Too often this aspect 
of the Plus/ 4 is totally disregarded, yet 
while the software is a bit spartan, it 
is useable and with a little ingenuity 
it can be made to perform a wide range 
of extra functions due to Commo- 
dore^ generous use of RAM-vectors. 
I shall be presenting in FourGround 
programs which overcome the lack of 
word-count, copy quantity when 
printing, apostrophe conversion as 
well as providing more complex 
functions such as control-code han- 
dling and facilities for the insertion of 
screen pictures into documents just like 
the graphical word -processors availa- 
ble on the Amiga. 

By far the most interesting and 
powerful aspect of the Plus/ 4 is 
machine-code> otherwise known as 
Machine Language or Assembly Lan- 
guage, Because of the Plus/4's built- 
in machine-code monitor TEDAfON, 
the Plus/ 4 is the perfect machine on 
which to learn machine language. The 
7501 Processor in the Plus/ 4 is easy 
to learn and powerful in its simplicity. 
The inclusion of a Kernel ROM in the 
Plus/ 4 makes device handling, disk- 
drive access and printer control easy 
to grasp. Machine language regretta- 
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bly has a certain stigma attached to 
it, having gained the reputation of a 
language beyond the reach of normal 
mortals. This is not the case - machine- 
coda can be simple and rewarding to 
use. The problem is usually a bad 
method of teaching, so I shall be 
presenting a readable, easily under- 
stood introduction to this fascinating 
aspect of PI us/ 4 computing some time 
in the future. 



Of course, possibly the most 
important aspect of Plus/ 4 machine- 
code is correct use of the TED chip 
which replaces the VIC chips found 
in the older C64 and V1C-20 machines. 
The TED chip is a complex graphics/ 
sound handling chip which offers a host 
of features: 



High-resolution Text; Multi-colour 
Text and Extended Mode screen 
displays; 121 colours and rede finable 
character-sets of either 128 or 256 
characters; Hardware controlled flash- 
ing and text reversal; High-resolution 
and Multi-color graphics modes with 
facilities for split-screen operation; 
Hardware smooth scrolling in both 
text and graphics modes; Raster 
(Screen Position) interrupts; Timer 
interrupts at speeds of up to 1 Mhz and 
three hardware timers; one reloadable; 
Full ROM/ RAM paging and facilities 
for paging internal 32k 
Firmware ROM chips; Two 
channel sound output and white 
noise generator... The list could 
go on for ever. Thre are simply 
so many features that while 
most people understand 
the basic principles, 
they do not appreciate 
just how versatile 
even the simplest 
funciton can 
be when used 
in unconven 
tional 
ways, 
As an 
example, 
try 

entering 
this listing. On 

running the program, a set of 
concentric rings will be drawn and then 
the screen should begin to flash wildly. 
Now depress the [SHI FT- LOCK] key 
- Not something you'd normally do 
when running a program. Immediately 
you should see the chaos resolve into 
a pattern of colours gliding effortlessly 



10 


COLOR 0 2-COLOR 4 1 0 




COLOR 1 1 0 


20 


GRAPHIC I LP-1 


30 


FOR R=0 TO 90 STFP 10 


40 


CIRCLE 1,160,100,R:P=-P 


50 


IFP=I THEN PAINT 




1,160,101-R 


60 


NEXT R 


70 


COLOR 0,1,0 


80 


GRAPHIC l:GRAPHIC3 


90 


GOTO SO 



up the background of the screen; 
amazing when you consider that the 
whole special effect is being produced 
by just three Basic commands and 
not a spot of machine-code in sight. 
So how does the program work? If you 
stop the program and type GRAPHIC 
1 you 11 see a pattern of black and white 
rings, but in GRAPHIC 3, the same 
pattern becomes different colours in 
the Multi-color mode. Normally, 
switching between the two screens just 
causes the display to flicker. Depress- 
ing the [SHIFT-LOCK] key, or hold- 
ing down any other key makes the 
Plus/4^ interrupts run a bit slower as 
the keyboard is scanned. This in turn 
brings ihe speed of flicker down to a 
rate close to the TV picture Lip dating 
speed, resulting in the rolling colours 
effect. OK, so it's really just a gimmick, 
but from the obscure use of a simple 
function, weVe learnt something about 
graphics modes, keyboard scanning, 



interrupt handling and TV Picture 
Handling (or the ubiquitous Raster). 
It is often unconventional little pro- 
grams like this which teach you the 
most. So, if you have any interesting 
short programs, send them in! 

To complement such Plus/4- 
specific subjects, I should like to 
include features on computing pre- 
viously not tried on the Plus/ 4, but 
fully within its capabilities: Simple 
artificial intelligence and strategy 
programming for example. Another 
subject that you can be sure of 
coverage in the near future is the 
mandelbrot set and the whole field of 
fractal and chaotic maths. This exhi- 
larating new area of computing has 
usually been confined to the Amigas 
and PCs of the world, but some 
beautiful effects can be achieved with 
incredibly simple Basic programs on 
the Plus/4, with its 121 colours adding 
a whole new dimension to the subject 

The Plus/4, as I have tried to 
demonstrate by this brief overview has 
a wide scope of ability for any interests. 
I hope 1 have whetted your appetite 
for things to come. Next month well 
kick off with something a bit more 
substantial Remember, this section of 
the magazine should be for you the 
Plus/ 4 Owners, so please do write in! 
The address for any letters is;- 

FOUR GROUND 

17 Collingwood Road, 
Redland, 
Bristol BS6 6PD, 
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Statements 



PD For All 



Some of the best software available 
for the Commodore range of 
computers is available in the Public 
Domain. This is software that is freely 
distributable, as long as only a minimal 
charge is made for the disk and 
handling. 

Kingsway Computer Services has 
informed us of the availability of its 
free PD catalogue, showing just what 
software the company is offering. 
Programs are availble on disk only, 
and cover a large range of subjects such 
as Education, Utilities, Home 
Accounts and Games. PD disk^ arc 
available for the Plus/ 4, C64 and 
CI 28. 

For your FREE Kingsway PD 
catalogue either write or telephone 
Kingsway Computer Services at 140 
Rushdale Road, Sheffield, S3 9QE. 
Tel: (0742) 588429. 



Over the Top? 



De Gale Marking are launching 
four new joysticks, including a 
top-of-i he-range stick that boldly goes 
where no joystick has gone before by 
giving the games player not only six 
fire buttons and an auiofire with speed 
control, but also a built-in digital 
stopwatch. The three joysticks range 
in price from £8.95 to £19,95. 



For Book Worms 



Probably the best known UK pub- 
lisher of Electronics and Compu- 
ter books in the UK is Bernard Babani. 
A selection of the company's massive 
range of small paperback books can 
be found in most good book shops. 
Well, you may like to know that you 
can now obtain a free copy of their 
1989 catalogue, giving information on 
all of their titles, ranging from Secrets 
of the Commodore 64 to the Electronic 
Calculator User's Handbook, 

For your free catalogue write to: 
Bernard Babani (publishing) Ltd. The 
Grampians, Shepherds Bush Road, 
London W6 7NF. Tel: 01 - 603 2581. 



New Names for 
Imafieworks 



Anthony Taglionc and Pete James, 
better known as Starlight Soft- 
ware's authors of the 3-bit games Red 
LKD. and Deathscupe, have found 
a new home with lmageworks, Blood- 
wyvh s the team's first 16-bit game, 
should be out any time now on the 
Amiga, and a C64 version will soon 
follow. 

Rloodwych is a fantasy role- 
playing game, but the horizontally split 
screen which offers a two player mode 
adds a new dimension to this genre 
of game. 



Cheaper Lasers 



Buying a Laser printer is normally 
an expensive business, but Qume 
has just launched a unique upgrading 
scheme to ease the purchase of their 
Crystal Print WP and Series 11 prin- 
ters. The user can buy a Crystal Print 



ABC 




Yes. readers, a quartet ofDe Galejoystics are going for a 
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WP at £995 for basic; text editing, and 
upgrade it to a series II when text and 
graphics are required, The series II 
(£l T 495) and the WP can be modified 
to the top of the range Publisher 
PostScript language compatible, 
which retails at £2,999. 



Bunk Desks 



NDS Industries seem to have found 
a solution lo overcrowded offices 
with the introduction of a new two- 
tier workstation. The two tier system 
is designed for use in computer rooms 
where space is al a premium, and there 
are a large number of terminals 
around. 




i 



9 



Tagfione and James, authors of Btoodwyth 




Star's new range of very competitively priced 24-pin printers 



Seeing Stars On Site 



If you require high quality output 
from your dot matrix printer, then 
you really need to get half of a 24 or 
48 pin printer. Now Star are going to 
hot up the market by offering a range 
of 24 pin printers with an output 
quality that's equal to that of a 4K pin 
printer. The company is also offering 
12 months on-site parts and labour 
warranty. Until recently, a 48 pin 
printer could cost you in excess of 
£2,000, Now Star has brought prices 
for 48 pin quaity to below £600. 



Prices for the new printers are £599 
for the 10 inch XB24-ID, and £789 for 
the 15 inch XB24-I5. Both these 
printers have a Super Letter Quality 
mode offering a character matrix of 
4K * 35 dots, the equivalent resolution 
of many 48 pin printers. A range of 
17 fonts are supplied as standard with 
the printers, and more can be pur- 
chased as you require them, A colour 
option is also available for both 
printers. 

For more information contact Star 
at Craven House, 40 U abridge Road, 
London W5 2BS. Tel; 01-840 1800. 



New Fonts For Lasers 



If you can own a HP or IBM laser 
printer for use with your computer, 
then the price of new font cartridges 
has probably put you off buying new 
fonts for the printer. Now C.Itoh is 
offering a new range of font cartridges 
that are compatible with IBM and HP 
laser printers. They cost around the 
same price as the Year cartridges, but 
offer twice as many options. C.Itoh 
are also wiliing to make quotes for 
people who want their own fonts on 
cartridge, 

The font library , consists of 12 
cartridges, all ideally suited for use 
with C. It oh's C-15 printer and scanner. 
Once a picture or design has been 
scanned or merged with text, the whole 
effect can be maximised by using 
interesting fonts from CI toll's libr 




CJfohs range of IBM and HP eompatibte font cartridge* - twice as 
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Bioodwych - adventure in a 3D rasttt? 




Blood wych 



Fantasy role-playing games are 
about to become twice as good! 
That's the claim of Image Works as 
it adds the final touches to its game 
Bloodwych? which allows two players 
to control two parties while exploring 
the same 3D castle. The castle in 
question is crawling with monsters to 
slay, tunnels to explore and mysteries 
to solve, and also hides four crystals 



that together offer the choice to banish 
evil or make it prevail forever, 

A horizontal split screen will keep 
the two parties apart and allow them 
to explore the castle at their own speed, 
but they are sure to meet somewhere 
in the darkness. 

Adventurers will be able to explore 
the world of Bloodwych on the Amiga 
from the end of July, and then later 
on C64 and PC computers. 



Bond is Back 




As you 
James Bond is back in a hard- 
hitting new film, and the game of this 
film will shortly be published by 
Domark. Licence to Kill, that is the 
film, the C64 game, the Amiga game 
and the PC game, will all be released 
simultaneously in June. The new Bond 
plot centres around 007"s personal 
vendetta against the drug baron 
Sanchez, 

According to Domark, you will 
mirror Timoty Daltorfs actions as 
Bond in an exhilarating helicopter 
chase, a death-defying scene in shark 
infested waters and a final race against 
time as Bond chases after the escaping 
Sanchez in a crop duster. Your mission 
- to destroy Sane he? and the many 
tentacles (excuse me! - Ed) of his drug 
dealer network. 





Licence To Kifl - Will Bond nobble the drug dealer? 



Microprose marches on 



N^ow that the ink has dried on the 
sale of Firebrid and Rainbird, 
Microprose has announced a whole 
gamut of games from its newly 
acquired labels, including the C64 Star 
Trek that's reviewed elsewhere in this 
issue, and many others, including the 
following: 

Weird Dreams, starts with you 
lying comatose in a hospital bed while 
your subconscious wanders into a 
Dali-esque landscape full of your 
worst nightmares, a place where toys 
come to life, hideous creatures mutate 
in front of you and almost everything 
is out to get you- Even carnivorous 
roses snap their jaws at you, C64 and 
PC versions are due in June, and an 
Amiga version will follow, 

Verminator is set inside an ancient 
oak tree consisting of over 250 loca- 
tions, each swarming with vermin. 
Your job is to *ap, clonk and knock 



out every wriggler and flyer you can 
find. Each kill is worth money that 
can be saved in the tree's bank (there's 
a branch near you), gambled in the 
casino or borrowed from the mob and 
used to buy equipment that you'll need 
to reach the higher parts of the tree. 

Oriental Games offers four styles 
of fighting for the price of one. Twenty 
four computer opponents await your 
challenge in tour mini-tournaments for 
the championships of Kung Fu f Hol- 
lywood Rales, Sumo Wrestling and 
Kendo, C64, Amiga and PC versions 
are due in August, 

Finally, the world of the cartoon 
hero comes you your screen, as Rick 
Dangerous battles his way through 
four levels that span they mysterious 
Aztec temples and eerie Egyptian 
tombs. These levels combine to create 
a game containing 85 screens to 
challenge the C64 gamer (Amiga 



owners get 50 more), each filled with 
traps to avoid, puzzles to solve and 
guards to destroy, as platform games 
make a comeback. 

The acquisition of these titles 
means that Microprose can now draw 
on games from Firebird, Rainbird, 
Origins and Cosmi to support its own 
range of simulations. 



sygnosis on PC 



Psy gnosis, already recognised as 
one of the major producers of 
quality Amiga games, is set to launch 
some of its titles onto the PC market. 
Beat, Captain Fizz Meets The Blaster- 
trans, Menace and Ballistix> are all to 
appear in PC format. C64 users 
haven't been forgotten either, and 
Baaf, Ballistix and Captain Fizz will 
make an appearance in this format. 
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T^Tlxx, the US Gold budget spin-off, 
1^1 has launched a new 16 bit budget 
label called Klassix, that aims to star 
releasing Amiga and PC games for 
only £9.99. The first batch of three will 
include the former Christmas number 
one. Outrun (Amiga). Exocet's superb 
shoot~em-up Foundations Waste 



(Amiga), and the ultimate in arcade 
golf games, World Leader Boar J 
(Amiga, PC). 

Kixx is set to continue its C64 
range with £2,99 cassette rereleases of 
Gauntlet II, Masters of the Univer.se, 
Jaek the Nipper, Mission Elevator and 
Cybemoid, as well lis £4,99 disk 
rereleases of Gauntlet, Super Cycfe, 
720, Road Runner and World Games. 



Ocean takes the 
budget plunge 



After months of speculation, Ocean 
has finally taken the plunge and 
launched its own budget label The 
first six titles from the Hit Squad will 
include Daley Thompson's Decathlon, 
Ram bo, Yie Ar Kung Fu, Miami Vice, 
Green Beret and Endure Racer. Each 
game will cost the now standard 
budget price of £2.99, and is sure to 
send a tidal wave through the ranks 
of budgeteers and their armies of 
ninjas and simulators. 




The excitement of Silkworm - but has the arcade smash survived conversion 



Silkworm 



Silkworm is the latest arcade smash 
to be converted for home compu- 
ters , and features si mult and oils two- 
player action, as you take control of 
a helicopter and an armoured jeep in 
a battle against level after level of 
tanks, helicopters and jets. Silkworm 



Circus Attractions 



All the fun of the circus is set to 
appear on a C64, Amiga or PC 
computer near you, thanks to German 
software house Rainbow Arts. To be 
released through its Golden Goblins 
label, Circus Attractions features five 
events that can be played by one or 
two players. These events include 
trampolining, juggling, tightrope- 
walking, knife-throwing and the cur- 
ious clown jumping, where you're 
expected to jump between two seesaws 
as spectacularly as possible. All this 
action will be presented in what is 
described as "3D fun, graphics and 
film comparable animation", backed 
up with circus-style music. 



is available for C64 (£9,99) and Amiga 
(£19.99) computers, and marks the 
return of the Virgin Games label. From 
now on Virgin Games will be the 
Ltiaidc and sports label for the Virgin/ 
Mastertronic giant that also includes 
Melbourne House (fantasy and role- 
playing), Mastertronic (budget) and 
Leisure Genius (computer versions of 
classic board games). 



Jaws, the cult movie of the 70's, is 
at last to feature in a game that 
looks set to be the debut for a new 
software house. Screen 7 hopes to 
recreate the tension and atmosphere 
as Chief Brody, Hooper (shark expert) 
and Quint (shark fisherman) set out 
on the trail of a Great White Shark 
that's terrorising the inhabitants of 
Amitv island, 




ts thai a shark or what? 




A new day in the Big Top, another new knife-throwing assistant.., 
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Ultima Trilogy 



T There's an offer you canl refuse. 
XlNot, that is, if you Ye a role- 
playing fanatic, a& Origin has at last 
bundled together the first three Ulti- 
mas to form the Ultima Trilogy. This 
not only represents excellent value for 
money, but it's also the UK debut of 
Ultima II, (Ultima III was the first 
Ultima launched in the UK followed 
by IV> I and then V). 

C64 disk (£24 r 95) and PC (£29.95) 



owners can battk with the Traid of 
Evil in three magical games. In Ultima 
I The First Age of Darkness you 
must battk with hordes of nightmarish 
creatures from Mondain the Wizard 1 * 
Lair. In Ultima The revenge of 
Darkness, the land is threatened by 
Minax, Mondays forgotten apprent- 
ice, who has torn rifts in time in her 
attempt to seek and avenge her father's 
slayer. These rifts give access through 
which a brave adventurer may bring 
about her down. Finally 3 in Exodus 
- Ultima III a party of adventurers 




must act quickly, for Sosaria is 
threatened as the great earth Serpent 
awakens from a slumber of ages, and 
fragements of a manuscript hint at an 
alliance between Mondain and Minax, 



Postman Pat 



Anyone with a younger brother or 
sister or young yon or daughter 
will know all about Postman Pal and 
his black-and-white cat. Well, he and 
the moggy Jess are about to star on 
the C64 and Amiga screen courtesy of 
Alternative Software. For only £1,99, 
C64 owners can deliver the mail in 
Greendale, meet people like Ted Glen, 
Peter Fogg, Miss Hubbard and Dr 
Gilbertson, and also attempt other 
tasks such as rounding up sheep (Clive 
Grace will definitely go for this one! 
-Ed). 

The Amiga version will follow later 
(price to be announced), and will also 
feature Postman Pat Ludo, Snakes 
and Ladders and Snap. According to 
Alternative the game is "maddeningly 
addictive" as is the tune. All together 
now. "Postman Pat, Postman Pat, 
Postman Pat and his black-and-white 
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Extending 
Basic 



Make your life easier by adding a trace routine to 
Commodore Basic. 
By Burghard-Henry Lehmann 



T 



he initial work of writing a 
program is not all that hard. If 
youVe got a fair grasp of the 
language you're using and know your 
computer quite well, you 11 get some- 
thing written pretty quickly. But then 
comes the laborious bit testing and 
debugging! 

This gets more difficult and more 
confusing the larger and more complex 
your program becomes. A computer 
program can easily develop into a 
gigantic jigsaw puzzle, and every bit 
has to fit exactly! A computer is a 
machine, and the machine has no 
mercy. You either get it right or you 
don't, Tf you don't, the machine will 
repeat the same kind of nonsense ten 
times, a hundred times, a thousand 
times. Computer novices (and often 
programmers, who really should know 
better) when confronted with a bug, 
operate the program ten or 20 times 
in the vain hope that the computer will 
do it right eventually. But it never does! 

A far more sensible approach is to 
get some good debugging tools. Com- 
modore Basic has no debugging tool* 
at all So, in the next few articles in 
this series on extending the Basic of 
your C64, Td like to develop a few 
of those. Once you know how Basic 
works in Rom, this becomes easier 
than you might think! Let*s start with 
a trace routine. 



All About Tracing 

Tracing gets activated once the pro- 
gram starts to execute, that is, after 
you've given the Rom command. 
Before each line (or part of a line, if 
it is a muitistatement line) is inter- 
preted and executed, the computer is 
stopped and the trace routine, which 
we will develop, prints the number of 
the line to be executed and its contents 
at the top of the screen. 

To continue execution, just press 
any key this results in the line being 
executed as usual Then the computer 
jumps to the next line, prints that one 
at the top of the screen, stops again 
and so on. The usefulness of all this 
is that you can see exactly where in 
the program the computer is at all 
times. This is also called single- 
stepping a program, because that's 
exactly what the computer is doing. 
Normally, things happen so quickly 
that you barely have time to consider 
what exactly is going on. Tracing or 
single-stepping gives you the chance 
to take it step by step and think things 
through. 

Stopping the C64 in Its 
Track 

We intercept the normal program flow 
right at the beginning of our extended 
Basic routine before we look for an 



extended Basic command (lines 490- 
510). At this point, the accumulator 
contains the first letter of the extended 
Basic command or the token code, if 
it is an ordinary Basic command. Since 
we need that later on, we save it on 
the machine stack, Then we call the 
trace routine itself (lines 1360-320). 

First we test the system variable 
$9D, which tells us whether we Ye in 
program execution mode or direct 
mode. If the computer is in the 
program mode, $9D contains zero, 
otherwise it contains 128. We want to 
know this, because if we\e just given 
a Basic command direct, we obviously 
don't need the trace facility to be 
activated, Therefore, we exit straight 
away from the routine (line 1430), 
recover the former contents of the 
accumulator from the machine stack 
(line 510), and continue as usual. 

Plotting 

Next, we need to save the current print 
position, because if the program 
outputs text or graphic characters to 
the screen, we want them afterward* 
to be output to the proper print 
position. 

By the way, LVe only bothered to 
save the current print position and 
recover it later on. To make this 
program more functional, 1 advise you 
to save the screen colours too and print 
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the tracing line in a way which makes 
it stand out nicely. As always I leave 
these finer points to you! 

To save the current print position 
and initiate our own, we use a Rom 
routine, called "Plot" If Plot is entered 
with the carry flag set, the current print 
position contained in the system 
variables $D6 and SD3 is put into X 
(across) and Y (down). 

If Plot is entered with the carry flag 
clear, the value contained in X is 
initiated as the new print column and 
the value contained in Y is initiated 
as the new print line. This knowledge 
should make it easy for everybody to 
develop an U AT H function, something 
sadly lacking in Commodore Basic! In 
lines 1470-1 500, we use plot to save 
the current print position in 251/252, 
and in lines 1540-1570 we initiate the 
top line of the screen as the new current 
print position. 

Next, we print an 80 characters- 
long empty string to clear the top two 
lines of the screen (lines 1610-1630). 
For this we use a Rom-routine which 
prints any strings as long as it doesn't 
exceed 256 characters and is termi- 
nated with a zero. To point the 
computer to the string we want to 
print, we put the low byte of the start 
address of the string in the accumu- 
lator and the high byte into Y. I\e 
decided to clear two lines, to accom- 
modate a Basic line of any length. 

Then we reset the current print 
position back to the beginning of the 
top line (lines 1670-1700). Printing the 
line number, which is the first thing 
we want to do, is also very easy: the 
number of the line the computer is 
interpreting at present is contained in 
the system variable $39/ 3 A. To print 
that number, we use a Rom-routine 
which prints any number if the accum- 
ulator contains the low byte of the 
number, and X its high byte. 

Next, we print a separating space, 
using the easiest-to-use of all Rom- 
routines, With this one, you simply 
load the character to be printed into 
the accumulator and call the routine. 
You don't have to save any registers, 
because this routine saves everything, 
including the accumulator which 
contains the character to be printed, 
before it does its work and recovers 
everything again, (with most other 
Rom-routines you have to take care 
of this yourself!). 

By the way, both the above routine 
and the Printstring routine also 



execute so-called "non-printable" 
characters, such as carriage returns, 
backspace, cursor movements and so 
on. Just put the appropriate ASCII 
code (not the Commodore code!) into 
the accumulator or the string you want 
printed, and it does it. 

Basic Token Codes 

In past articles, I have already men- 
tioned that Commodore compresses 
(or 4 *tokenized ls , as the computer 
jargon goes) Basic keywords. One 
advantage of this is that it makes Basic 
textfiles more compact and thus saves 
memory, It also tells the computer very 
easily when it has to deal with a Basic 
keyword and when it doesn't. A token 
code is always larger than 128, while 
an ordinary letter or number is smaller 
than 128, To put it differently, with 
a token code s bit 7 of the eight bits 
of a byte (counted from 0 to 7) is set, 
while with an ordinary ASCII code it's 
clear. 

Of course, this means that a Basic 
keyword has to be tokenized before 
the line is entered into the textfile, and 
every time the line is reprinted on the 
screen each token has to be expanded 
into the keyword it stands for. When 
interpreting the program, the compu- 
ter just uses the token code, and never 
expands it, because computers, unlike 
human beings, are far happier just to 
deal with numbers, rather than English 
words, 

To expand token codes, there is a 
list in Rom of all Basic keywords. This 
list starts at location SA09E. Since all 
Basic keywords are of various lengths, 
the programmers of the Commodore 
Rom separated each keyword from the 
next one by adding, once again, 128 
to the last letter. Therefore, to print 
the last letter correctly, one has to 
subtract 128 from it 
Instead of this method, the Commo- 
dore whizkids could have used another 
method to build this table - they could 
have padded each keyword that's 
shorter than a certain length with 
spaces or zeros. This would have made 
it much easier to jump from entry to 
entry. But it would also have used up 
much more memory. That's why they 
went for the former solution. 

To expand and print token codes 
we use a subroutine (lines 2660-3200), 
because there may be several token 
codes in one line or line segment. This 
is because Basic tokenizes not just 
commands, but also functions. It also 



to ken ires arithmetical operators, like 
"+"and The reason for this is again 
to make them stand out clearly from 
other characters in the line. 

Expanding and printing a 
token 

When we enter our subroutine, the 
token code is the accumulator, First, 
we subtract 128 from the code to get 
the actual number of the keyword, 
This we load into X, which will serve 
us as the counter (lines 2660-2680). 
Next, we load the base address of the 
keyword table (SA09E) into a zero 
page address so we can use indirect- 
Y later on. I use zero page $61/62* 
which is the first location of the 
floating point accumulator. It is 
completely safe to do this here, since 
we won't use the floating point accum- 
ulator (lines 2720-2750). 

Now we enter the main loop, which 
starts by testing X. If it contains zero, 
we have found the keyword we were 
looking for. This is because we use X, 
which contains the number of the 
keyword, to count backwards. With 
every pass through our main loop, we 
decrement X by one. (lines 2790-2810) 

If we haven't found our keyword 
yet, we zero Y and enter TOKENLP1 
(lines 2850-2900). This loop tests each 
character of the next keyword to find 
the last character, which has 128 added 
to it. If it has found that character, 
the carry flag will be set In the final 
part of the main loop (lines 2940-3010), 
we update the base address contained 
In $61/62 so that it points at the 
beginning of the luxt keyword. This 
is done by adding the contents of Y 
(the index) to it. 

Once we have found the right 
keyword, it's printed onto the screen, 
again each characer being tested to 
find the last character {lines 3050- 
3110). When this has been found, 128 
is subtracted from its value and it too 
is printed (lines 3160-3180). 

Tying it all up 

The rest of our trace routine is pretty 
simple. 

Lines 24 10-2440 reinstate the former 
current print position. 
Finally, a Rom-routine called "Getin" 
is used to j wait for any key being 
pressed (lines 2480-2490). If no key has 
been pressed, the zero flag is set. 
Otherwise zero will be clear, because 
Getin returns the ASCII code of the 
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key which has been pressed in the 
accumulator. 

As always in this series, I haven ^t 
done things as comprehensively as they 
could have been - I justify this by 
saying that I want to encourage you 



to find your own solutions, but people 
who know me better will say that it's 
because I'm bone idle... 1 haven't 
added a new basic command which 
switches trace on and off. I'm sure you 
may want to introduce these com- 



mands, since they allow you to trace 
through certain parts of a program and 
let other parts you are less interested 
in run at full speed. 

Next time well develop some more 
debugging and toolkit routines. 



10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

110 

120 

130 

140 

15JQ 

160 

170 

180 

190 

200 

210 

220 

230 

240 

250 

260 

270 

280 

290 

300 

310 

320 

330 

340 

350 

360 

370 

380 

390 

400 

410 

420 

430 

440 

450 

460 

470 

480 

490 

500 

510 

520 

530 



CHARGET 

EXECVECT 

PHI NT 

PRINTNO 

PRINTSTR 

PLOT 



ORG 49152 
ENT 

mU $0073 
EQU $0308 
EQU $E716 
EQU $BDCD 
EQU $AB1E 
E(JU $FFP0 



SYMBOL TBL EQU 50000 



; TURN EXTENDED BASIC OH 

; BY CHANGING VECTOR AT $0308 



EXTBASON 



LDA JKFRG START 
STA < EXECVECT 
LDA #>PRGSTART 
STA >EXECVECT 

RTS 



; TURN EXTENDED BASIC OFF 

; BY CHANGING VECTOR AT $0308 

; BACK TO NORMAL <$A7E4> 

EXTBASGFF LDA #<$A7E4 

STA <EXECVECT 
LDA #>$A7E4 
STA > EXECVECT 



RTS 

*** MAIN PROGRAM ENTRY *** 

LOOK FOR EXTENDED BASIC COMMANDS 



FRG START JSR CHARGET 
JSR EXECS TM 
JMF $A7AE 



EXECSTM 



PHA 

JSR TRACE 
PLA 

CMP '0 



540 
550 
560 

570 
580 
590 
600 
610 
620 
630 
640 

650 

660 

670 

680 

690 

700 

710 

720 

730 

740 

7 50 

760 

770 

790 

790 

800 

810 

820 

830 

840 

850 

360 

870 

880 

890 

900 

910 

920 

9 30 

940 

950 

960 

970 

980 

990 

1000 

1010 

1020 

1030 

1040 



BNE NEXT 
JMP OFF, RT 

NEXT CMP *C 

BNE NORMAL 
JSR CHARGET 
CMP 'O 
BNE NORMAL 
JSR CHARGET 
CMP ' L 
BNE NORMAL 

JSR CHARGET 
CMP tt$BO 
BEQ COLOR. RT 



7 



OR' TOKEN 



DO NORMAL ROM-ROUTINE 
NORMAL JMP $A7ED 

EXECUTE ' COLOR' COMMAND 

GET INK PARAMETER 

COLOR, RT JSR CHARGET 
JSR $AD8A 
JSR $B7F7 

■CHANGE INK COLOUR 

STY 646 

;GET PAPER PARAMETER 

JSR CHARGET 
JSR $AD8A 
JSR $B7F7 

■CHANGE PAPER COLOUR 

STY 53281 

; GET BORDER PARAMETER 

JSR CHARGET 
JSR $AD8A 
JSR $B7F7 

CHANGE BORDER COLOUR 
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1050 
1060 
1070 
1080 
1090 
1100 
1110 
1120 
1130 
1140 
1150 
1160 
1 ] 70 
1180 
1190 
1200 
1210 
1220 
12 30 
1240 
1250 
1260 
1270 
1280 
1290 
1300 
1310 
1320 
1330 
1340 
1350 
1360 
1370 
1380 
1390 
1400 
1410 
1420 
1430 
1440 
1450 
1460 
1470 
1480 
1490 
1500 
1510 
1520 
1530 
1540 
1550 
1560 
1570 
1580 
1590 
1600 
1610 
1620 
1630 
1640 



STY 53280 
JUMP TO REST OF ROM-ROUTINE 
RTS 

TEST FOR REST OF 'OFF' 

OFF.RT JSR CHARGET 

CMP ' F 

BEG OFF. RT1 

JMP NORMAL 1 
0FF.RT1 JSR CHARGET 

CMP ' F 

BEQ OFF, RT2 

JMP NORMAL 1 

■EXECUTE 'OFF' COMMAND 

OFF. RT2 JSR EXTBASOFF 

;G£T NEXT CHARACTER AND 
;JUMP TO REST OF ROM-ROUTINE 

JSR CHARGET 
RTS 



TRACE ROUTINE: 

IF DIRECT MODE, EXIT AT ONCE. 

TRACE LDA $9D 

CMP *$80 
BNE TRACE 1 
RTS 

■ 

■SAVE CURRENT PRINT POSITION. 



TRACE 1 SEC 

JSR PLOT 
STX 251 
STY 252 

;PLOT TOP LINE PRINT POSITION. 

■ 

CLC 

LDX #0 

ldy no 

JSR PLOT 

■CLEAR TOP TWO LINES. 

LDA #<EMPTYLINE 
LDY #>EMPTYLINE 
JSR PRINTSTR 



1650 
1860 
1670 
1680 
1690 
1700 
1710 
1720 
1730 
1740 
1750 
1760 

1770 

1780 

1790 

1800 

1810 

1920 

1830 

1840 

1850 

1860 

1370 

1880 

1890 

1900 

1910 

1920 

1930 

1940 

1950 

1960 

1970 

1980 
1990 
2000 
2010 
2020 
2030 
2040 
2050 
2060 
2070 
2080 
2090 
2100 
2110 
2120 
2130 
2140 
2150 
2160 
2170 
2180 
2190 
2200 
2210 
2220 
2230 



;PLOT TOP LINK PRINT POSITION. 
CLC 

LDX *tO 

ldy no 

JSR PLOT 

I PRINT LINE NUMBER. 

LDA $3A 
LDX $39 
JSR PRINTNO 

■PRINT ONE SPACE. 

LDA tf32 
JSR PRINT 

;GET ADDRESS OF BASIC TOKEN AND 
; PRINT IT. 

LDY #0 

LDA ($7A),Y 

JSR TOKEN SR 

•PUT CHARGET ADDRESS INTO 253/254 
; AND INCREMENT BY OWE, 

LDA <$7A 

STA <253 

LDA >$7A 

STA >253 

INC <253 
BNE TRACE2 
INC >253 

PRINT REST OF LINE, 



TRACE 2 LDY no 
PRINTLOOP LDA <253),Y 

BEQ L1NEEND 

CMP ' : 

BEQ LINEEND 

CMP #128 

BCC PRINTL001 

■IF TOKEN, SAVE Y AND PRINT TOKEN 
INY 

STY $63 

JSR TOKEN SR 

■POINT AT CHARACTER AFTER TOKEN 
; AND LOOP BACK. 

- 

> 

CLC 
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2240 
2250 
2260 
2270 
2280 
2290 
2 300 
2310 
2320 
2330 
2340 
2350 
2360 
2370 
2380 
2390 
2400 



2410 
2420 
2430 
2440 
2450 
2 460 
2470 
2430 
2490 
2 500 



2520 
2530 
2540 
2550 
2560 
2570 
2530 
2590 



2600 
2610 
2620 
2630 
2640 
2650 
2660 
2670 
2680 
2690 
2700 
2710 
2720 
2730 



LDA $63 
ADC <253 
STA <253 
BCC TRACE 2 
INC >253 
BNE TRACE 2 

PRINT ORDINARY CHARACTER, INCR. 
INDEX AND LOOP BACK. 



PRINTLO01 JSR PRINT 
INT 

BNE PRINTLOOP 

i END OF LINE: RE-PLOT OLD PRINT 
; POSITION. 



LINEEND 



CLC 

LDX 251 
LDY 252 
JSR PLOT 



;WAIT FOR KEYPRESS. 



WAIT 



JSR $FFE4 
BEQ WAIT 



2510 ;IF KEY PRESSED, EXIT. 



RTS 



NORMAL 1 J MP $A7ED 



TOKEN SUBROUTINE: 

CALCULATE TOKEN NUMBER AND 
STORE IT IN X, 



TOKENSR 



SEC 

SBC U128 
TAX 



INITIATE BEG , OF TOKEN TABLE. 

LDA 1f<$A09E 
STA <$61 



2740 

2750 

2760 

2770 

2780 

2790 

2900 

2810 

2820 

2830 

2340 

2350 

2860 

2870 

2830 

2390 

2900 

2910 

2920 

2930 

2940 

29 50 

2960 

2970 

2980 

2990 

3000 

3010 

3020 



3030 

3040 

3050 

3060 

3070 

3080 

3090 

3100 

3110 

3120 

3130 

3140 

3150 

3160 

3170 

3] 80 

3190 

320O 

3210 

?>Z2Q> 

3230 

3240 

3250 

3260 

3270 

3280 



LDA W>$A09E 
STA >$61 

■ 

"IF X=0, TOKEN FOUND. 

> 

TO KEN LOOP CPX HO 

BEQ PRINTOKEN 
DEX 

', FIND END OF TOKEN. 

LDY ttO 
TOKENLP 1 LDA ($61), Y 
CMP fil26 
BCS ENDTOKEN 
INY 

BNE TOKENLP 1 
; POINT TO BEG. OF NEXT TOKEN , 

■ 

ENDTOKEN CLC 
INY 
TYA 

ADC <$61 

STA <$61 

BCC TOKEN LOOP 

INC >$61 

JMP TOKEN LOOP 



; PRINT BASIC WORD. 

PRINTOKEN LDY #0 
PRINT0K1 LDA ($61), Y 

CMP tt 128 

BCS TOKEN END 

JSR PRINT 

INY 

BNE PRINT0K1 

■PRINT LAST CHAR, OF BASIC WORD, 
J AFTER HAVING SUBTRACTED 128. 



TOKENEND 



SEC 

SBC #128 
JSR PRINT 



RTS 



EMPTYLINE BYT - 
BYT ■ 

BYT " 
BYT " 
BYT " 



",0 
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Autoroute 

Tony Heatherington discovers a unique new 
pathfinding system that could make life easier for 
tourists and travelling salesmen everywhere 



Maps are supposed to be easy 
to read, making it easier for 
you to plan your journey, 
But how often has the place you've 
been aiming for been obscured by a 
fold or a staple? How often have you 
tried to find your way around 4i pro- 
posed motorway routes", or stared at 
your map tFying to find a path around 
some particularly heavy roadworks or 
locate a place to stop and eat on the 
way? Wouldn't it be good if you could 
use a computer to plan your routes 
by simply typing in where you wanted 
to go? Such a system is no longer 
confined to the realms of science 
fiction - it already exists. 

Autoroute from Next Base is 
available in several forms, ranging 
from the basic Autoroute up to the 
new Autoroute Plus and its add-on 
modules. All you need to run it is a 
PC with either twin floppies or a hard 
disk drive, as a detailed map of Britain 
eats up memory more than anything 
else, 

Using y4u/urouf? couldn't be easier 
- all you have to do is type in your 
starting location and your destination, 
If you misspell either place, or if 
Autoroute is n\ sure where you mean, 
it displays a menu of options to choose 
from. That sounds easy enough, but 
the real power comes when you can 
add up to 20 stops on the route, 
establish the time you 11 be travelling, 
specify road types you prefer or would 
rather avoid, and rate the speeds you 
travel at somewhere between 2Cv and 
GTi, 

Autoroute then uses this informa- 
tion to calculate a series of routes, and 
rates them as quickest or shortest using 
you to choose the best option (the first 
is usually the quickest and the shor- 
test). You can then display a map of 
the route and a table of directions. 

The map varies in quality depend- 
ing on your graphics card, is functional 
in CGA and impressive in EGA, 
Through a series of key presses and 
a mouse pointer you can identify 
unmarked roads, zoom in and out of 



the map and increase or decrease its 
detail. In fact you can flood the display 
with so many place names that it's 
impossible to see the route. 

Pressing the space bar takes you 
to the table or list of directions that 
you can print out and bring with you 
in the car. These directions tell you 
which turnings to take, the distance 
from the last junction, the direction 
you Ye heading in and even the time 
at which you should reach it. 

Although this is ideal for a nav- 
igator to read, it would be very 
dangerous for a driver to refer to such 
crammed print while in motion, so it's 
a shame there isn't an option to print 
the directions in easy to read double- 
sized print that you could clip onto 
the dashboard. 

Unlike a static map, Autoroute can 
respond to exceptional circumstances, 
For example, in bad weather you could 
tell it to avoid B roads where possible, 
and on Bank Holidays to steer clear 
of packed motorways, Similarly, you 
could compensate for major road- 
works and other hazards that might 
slow your journey down. 

As if that isn't enough, Ne*t Base 
has just released an updated version 
of Autoroute, with added features and 
modules, that's logically called Auto- 
route Pius, Auto Plus retains the same 
easy route-planning structure, but 
adds new features and options. For 
example, by clicking on the map you 
can dodge a specific stretch of road 
to avoid road works, a snarl up or an 
accident, or find the nearest pub, hotel 
or branch of your business. 

You can also specify the time you 
need to reach your destination at s and 
Autoroute Plus will plan your journey 
accordingly. Say, for example, you 
wanted to travel from Newport on the 
isle of Wight to Bristol, and travel via 
Bournemouth. Southampton and 
Winchester, but reach Bristol for a 
meeting at 3PM. Autoroute Plus does 
the rest, ealucia ting and displaying that 
you must leave Newport at Mam to 
arrive at Bournemouth at 12:22, 





"71 1 ■ ■■■ft i-l 



Southampton at 12:57 and Bristol at 
3pm. Try working that lot out on a 
normal road map. 

Both the map and the table of 
directions can be printed out or 
exported as PCX files and used in DTP 
packages, so you could tell ail your 
customers where your shop k and 
include a map and directions of how 
to get to it in the same document as 
your latest price list and details of 
special offers Similarly, you could use 
it to find sales or exhibitions, ranging 
from the PC Show at Earl's Court 
down to a car boot sale at the local 
school. 

Autoroute Plus is an open-ended 
system that can be updated and further 
expanded through a series of modules. 
These include a Gazetteer Editor, 
Postcodes and optimisation and cost- 
ing systems. For the general user the 
Gazetteer shows most promise, as it 
allows you to add places of interest 
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Quickest route Fron Brighton to Kmgh-tibridge 



Tine 
Hist 



2 hr* 4t 
55 niles 



2 hrs 42 



Tims 



I 

1Z:W 
12:B 
12 ■ 13 
12:24 

12:23 
12:2S 
12. 



Turn left onio 
fit HrtchiH bear left onto 
Turn 
Turn 
Turn 
Turn _ 

Turn off onto 
Turn right onto 
Turn left wito 
fit Chelsea turn right onto 
Turn right onto 

•••flwiCTEinamiE- 



right trottt 
left onto 
right onto 
lift onto 



Had 


For 


Dir 




G Miles 
1/2 nife 
ft lie 


N 




1= 


R217 
B24 


2 niles 
t nils 




K 


R2U 
H217 

R32?3 

EH 


2 niles 
t nile- 

f/4 nile 
2 gilts 
f/2 nilB 


K 
K 
NE 
N 

"I 



in TDH^rd& 



Sutton 

fUandsunrtti Bridge) 

CKni^htsbridge) 

I lestn i nster 



— <CU/CD-flOW ESC-tiemu SPC-#iap P-prirtt 5-sumaeu 'Jitfr-btiw CL/CR-Prev^e^ti- 




to the Autoroute maps. The examples 
supplied are pubs and hotels, but you 
could add anything from distributors 
to branches and software houses to 
customers. 

For each entry, you can compile 
a small text entry that appear* when 
the location is selected by mouse. For 
example, clicking on the software 
house in Staines would reveal some- 
thing like... Next Base, authors of 
Autoroute and Autoroute Pius and its 
expansion modules, Tel: 0784 460077, 
Fax 0784 460582, 

That's not all - the Gazetteer also 
allows you to add detailed departure 
and arrival instructions that are 
incorporated into the table so that 
people will always know how to find 
you. 

The postcodes module includes the 
location of the centre of each of the 



8700 post code regions, so that you 
can pinpoint your customers accu- 
rately and efficiently. This efficiency 
can be enhanced by adding the optim- 
isation and costing module, that will 
automatically plot the most efficient 
route between calls and calculate costs 
based on hourly and fuel-dependent 
rates. 

There are modules on the way to 
customise Autoroute Plus to your 
specific needs - these will include a 
symbol editor to add symbols to the 
maps (for use with the Gazetteer), 
Isochrone, that plots destinations the 
$ame travelling time away from your 
start position (E + G* what's 45 minutes 
from Birmingham - idea] for distri* 
buti on), a restrictions module that 
plans routes to avoid low bridges, 
width and weight limits, and an 
overlay ot postcode areas and county 
boundaries, 



Autoroute and Autoroute Plus will 
have many users, ranging from com- 
puter users wanting to impress family 
and friends, to travelling salesmen, 
clubs organising events and small and 
not-so-small businesses. It will run on 
most PCs s but becomes really useful 
when loaded into a portable that can 
be used while you're in the car. 

The basic Autoroute costs £130, 
which is quite reasonable considering 
the mass of data it stores and pro- 
cesses. Autoroute Pius is aimed more 
at the professional user, and carries 
a £299 + VAT price tag, with the 
modules costing between £149 and 
£199. 

Touchline: 

Title: A utoroute Supplier; Next Base. 
Unit 18, Central Trading Estate, 
Staines, Middlesex, TW18 4XE. Tel: 
0784 460077. 
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PC Corner 

Commodore has joined just about every other computer 
manufacturer and started producing PC Clones. We 
start a regular column for Commodore PC owners. 



If you own a Commodore 64, you 
may be considering changing your 
machine for an Amiga, or another 
1 6 bit machine. However, you may still 
be confused as to what's available, or 
the Amiga may not be the right 
machine for you. What are the alter- 
natives? The Atari ST is one, but you 
could also consider getting a PC 
compatible. This might seem a strange 
choice, but settling for what has 
become the de facto industry standard 
does in fact make a lot of sense. An 
explanation of why you should take 
such a course is necessary, so I will 
attempt to make clear both the pros 
and cons in this article. 

The IBM Standard 

The term IBM PC compatible refers 
to a hardware standard, that is a 
machine which has certain minimum 
specifications, These are: an 8088 8/ 
16bit CPU running at a speed of 
4JMhz t a minimum of 64k RAM, a 
video card capable of displaying at 
least 80x25 rows of text, and one 
double-sided 40 track disk drive with 
360k capacity. To be fully compati- 
ble with the IBM standard, the ROM 
chips inside the machine should also 
be the same as IBM's. 

You may wonder how manufactur- 
ers have survived the threat of legal 
action from one of the world's biggest 
companies. The answer is, only at their 
indulgence, by not making copies 
directly and by using a technique called 
'reverse engineer! ng' r Even basic items 
such as printer ports are not part of 
the spec. However, one of the great 
advantages of the standard is that a 
large number of expansion slots come 
in the basic machine, so you can buy 
almost anything, and just plug it in. 
Don't worry if you Ye not quite sure 



what all this means - everything should 
become clear as you read on. 

MSDOS 

Also called PCDos on true IBM 
machines^ MSDos i& the heart of a PC 
compatible, Without it, you cannot do 
anything at all. 

MSDos is usually loaded from 
disk, but some portables, for example, 
have a version in ROM, MSDos is 
responsible for handling all input and 
output. This means the screen, printer, 
keyboard or disk drive. The software 
that does all this is usually loaded once, 
at switch on and then resides in the 
machine until it is switched off. The 
other part of MSDos is made up of 
a number of Transient commands. Of 
these, by far the most important is 
Command -com, the so-called com- 
mand processor. This program is like 
the Basic interpreter, in that it sits in 
memory intercepting your keypresses, 
and turning them into something the 
computer can understand. 

All MSDos commands are given 
from a prompt which initially consists 
of just the disk drive Letter, and a > 
symbol eg; 

A: > orC:> 

This can be changed to suit your 
needs to show the date, for example. 
Here you will do most work, launch- 
ing programs, formatting disks, and 
keeping track of Data, Typing the 
built-in command D1R at this prompt 
will reveal what's on disk. Fig.l. shows 
the directory listings of the MSDos 
system disk. Vou will see that files on 
the disk all have up to eight letters s 
then a dot (.) followed by an extension 
of up to three letters. How a file is 
treated by MSDos depends on these 
letters. EXE or COM after the dot 
means a program that will run from 



the A: > prompt. BAT tells MSDos 
that the file is a text file which can 
be treated as a list of commands, One 
of these + BAT files, Autoexec .hat is 
special, because it executes automat- 
ically on startup. This means you can 
set your machine up to suit you, in 
the knowledge that every time you 
switch it on, it will be the same. 

The other important thing to 
understand about MSDos is that it is 
a hierarchical filing system, and so 
within one directory you can have not 
only files, but more directories, and 
so on. Organising files this way is 
essential if you have a hard disk, of 
which more later. 

Programming the PC 

The surprising thing about PC com- 
patibles is they almost never have Basic 
built into them. Instead Basic comes 
as just another program that can be 
run, GWBask is generally accepted as 
the standard here and comes with most 
machines, An interpreted language, it 
is generally considered to be well 
featured and easy for beginners to get 
to grips with, but it is slow, However, 
numerous languages are available, and 
if you wish to program professionally 
you should consider one of the many 
compilers available. Assembly lan- 
guage programming is also well 
catered for, both commercially, and in 
the public domain. PCs do of course 
have the BATCH language built into 
them. This is very simple, but expe- 
rienced batch language programmers 
can do some surprising things with it. 

Software 

Upwards of one million packages have 
been written for the machine > and this 
number is growing all the time. AH 
the big software houses write for the 
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PC ? and some packages such as Lotus 
123, DBase ///, and WordPerfect are 
standards in their own right. Stand- 
ards are high, but be warned, unless 
you have an expensive machine cap- 
able of running Windows, most soft- 
ware is still text-based. The quality of 
games software can be variable with 
only the more recent stuff for EGA 
graphics adaptors being really excit- 
ing. This will improve as more soft- 
ware houses take to the PC. Public 
domain and shareware is available in 
large quantities, so even the impecun- 
ious will find something to meet their 
needs. 

Graphics 

Probably the most perplexing aspect 
of PCs is that of graphics and display 
adaptors. Unfortunately there is no 
single standard, and of those which do 
exist there are many variations. Also, 
many programs such as Aldus Page- 
maker require a minimum configura- 
tion before they will run. In PageMak- 
er's case an EGA adaptor and colour 
monitor are required before it will run. 

The problem has arisen because, 
in the beginning the display standard 
was 80x25 text in monochrome, Only 
later did provision for colour and 



graphics arise. All PC's come with 
some kind of graphics adaptor, usually 
on a plug-in card and a monitor, so 
it is important to get the right display 
for your needs. The following list 
should give an idea of what's availble. 

The list shows just how desirable 
some combinations can be. 

The drawback however is cost. 
With a suitable VGA setup costing as 
much or more than most low cost PC's, 
many users have to settle for some- 
thing less. If you can afford it, 1 would 
suggest an EGA to be the best over- 
all value for money. 

What to look for when 
buying a PC 

Thankfully, modern PC compatibles 
far exceed the specifications of their 
ancestors. You should expect memory 
of 512 or 640K, 

A turbo processor running at 8 or 



lOMhz is advisable, For those with 
ample cash, an AT class machine 
which uses the fast 80286 processor 
could be acquired. Serial and parallel 
ports should be built in and at least 
two or three expansion slots should 
be available. 

As Personal Computers are disk 
based, a minimum of two 360k 5 
1/4 inch, or one 720k 3.5 inch drive 
should be included, Hard disks are 
cheap in the PC world, and are really 
worth the money at about 200 pounds 
for 20Mbytes. 

Check also what software is bun- 
dled with the machine. An integrated 
package such as Ability* or Works 
could be all you need for the first six 
months or so. 

Conclusion 

PC compatibles are a safe option. You 
won't ever set the world alight with 
one, but at the same time nobody is 
going to laugh at you for getting one. 
A very wide range of price and 
performance is covered, so the chances 
are there will definitely be one to match 
your budget. 

Commodore have a range typical 
of many manufacturers, ranging from 
budget 3088 machines, to fast 80386's 
with huge amounts of memory and 
disk storage. 

Get In Touch 

PC Corner is designed to be a forum 
for all user$ of the Commodore PC 
range, but it*s important to remembe. 
that without your input, it simply 
wonl work. We want PC Corner to 
work, but we need your help, so if you 
have any comments, tips or general PC 
queries, please get in touch with us at: 



PC Corner 

Your Commodore 
Argus Hou&e 
Boundary Way 
Hem el Hempstead 
Herts 
HP2 7 ST 



Adaptor Resolution 

MDA 80*25(text) 

HGA as above plus 720x348*2 col 

CGA 320*200*4 & 640*200*2 col 

EGA up to 640*350* 16 col 

VGA up to 640*480*64 col 



Use 

Word processing etc 
as above plus CAD etc 
general & games 
Hi res graphics /games 
DTP etc 
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Reasoning 
on the 128 



The first part of a series 
that may kelp you turn 
your humble 128 computer 
into an expert system 

By Paul Sckofield 



I find it surprising that there is still 
very little A I software available for 
_ Commodore Machines, One likely 
reason for this phenomenon is that 
many people have been given the 
impression that A I applications can 
only be programmed in either 
PROLOG or LISP, Whilst these 
languages are certainly very good tools 
for this type of application, it's quite 
feasible to employ almost any pro- 
gramming language, A second prob- 
lem is that AI applications tend to be 
very data intensive, and the combina- 
tion of limited memory and slow disks 
is somewhat restrictive, 

Despite this, examples of modern 
AI techniques are used in many C64 
adventure games, some of which 
feature quite sophisticated natural 
language processors. In this article we 
will look at another application area, 
the Deterministic Expert System, All 
the programs are written entirely in 
Commodore Basic 7.0, but allow quite 
a wide range of simple Expert Systems 
to be created. Before looking at the 
first program, however, it's quite 
natural to look at the features of 
traditional AI tools and the typical 
applications of expert systems. 

PRO] 

PROLOG is quite unlike Basic and 
other popular computing languages. 
Whereas traditional programming 
languages are concerned with arith- 
metic calculations, PROLOG is 




designed to tackle problems by logical 
deduction. The language contains two 
basic types of statement. The first type 
is used to establish relationships 
between data items, which are then 
used to create a so called Knowledge 
Base, The second type of statement is 
then used to interrogate the Knowl- 
edge Base to determine answers to 
particular problems. 

The great power of PROLOG is 
that it doesnt need to understand the 
relationships defined. For example, if 
a restaurant wants to organise its menu 
to avoid dishes that include out of 
season fruits and vegetables, they can 



use statements like: 

expensive (strawberries, January). 

This condition can then be tested by: 

? - expensive (strawberries, January), 

to which PROLOG will answer YES. 
Not very exciting, but if strawberries 
is replaced by a variable, then it's 
possible to look at all things which are 
expensive in January. 



LISP stands for LISt Processor, and 
can perform similar types of operation, 
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but in this case all the conditions must 
be presented in the form of a list. The 
language provides operations for 
moving through the list structure, and 
taking different paths according to the 
value of individual elements in the list. 
For a typical A I application a LISP 
list looks rather bewildering, with 
many layers of nested brackets used 
to define the hierarchy of sub-lists. 
However, this approach is conceptu- 
ally simpler, as each list element at the 
lowest level is an English language 
statement. 

These are the questions the user is 
asked and the user's responses (TRUE 
or FALSE) determine the next list 
element presented. ICPUG members, 
who are interested in LISP should 
request disk CL15 from the CI 28 
library, which contains a Cj PM Mode 
Lisp Interpreter. Be warned though, 
you won't get very far without a text 
book. Alternatively, you can find quite 
similar facilities within the C64 Logo, 
together with a very incomplete 
example of Knowledge Base on the 
Utility Disk. 

What's an Expert 
System? 

While the two favourite languages of 
the AI community can provide many 
useful clues, it's also useful to look at 
the basic concept of an Expert System. 
As the name suggests, the best way 
to start is to find someone with a lot 
of experience of tackling a complex 
problem. You then spend a good deal 
of time asking them to run through 
how they approach the problem step 
by step. 

This will highlight a sequence of 
questions they ask or tests they 
perform, and how they proceed 
according to the results obtained. It's 
a well-known fact that all A I Engineers 
have very unreliable cars, and 
although mine has proved very reli- 
able, this is still quite a good place 
to start. 

There are a very large number of 
problems, which can conspire to insure 
that you*re not getting optimum 
performance from your car. For most 
of us, the most serious problem is when 
the car won't start, and so this should 
be the first consideration of our 
computerised car maintenance expert. 
The easiest way is if it asks: 

CAR WGN*T START? 

An affirmative answer selects 
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analysis of this problem, otherwise 
other problems are considered. If we 
consider just the case of the car not 
starting, we now investigate the 
simplest reasons first, so as to minimise 
the amount of work involved in 
isolating the cause of the problem. The 
next question is likely to be: 

FUEL TANK IS EMPTY? 

and if this is not the case, 

BATTERY IS FLAT? 

A negative response at this point 
will lead to a series of questions to 
trace through the fuel and electrical 
systems. Car maintenance is a good 
example of a deterministic expert 
system, because it clearly demonstrates 
the two big advantages of an expert 
system: 

1. A guide through the steps to analyse 
a problem 

2, Ultimately identifies a solution. 
Fuzzy Logic 

The part of this example weVe looked 
at so far works very nicely, as it's quite 
simple to answer TRUE or FALSE 
to each question. If we proceed a little 
further, we will encounter the question: 

IS SPARK GOOD ON ALL PLUGS? 

We can easily tell whether there is 
a spark, but how do we know if it's 
adequate? Much research h currently 
being done into fuzzy logic. As there's 
no measurable divide between a good 
and inadequate spark, a probability is 
associated with the measured value 
within the critical range, and can be 
used in conjunction with probabilities 
for other components to give an 
assessment of whether the combina- 
tion works. 



At this stage we now have a non- 
deterministic expert system, which 
can't give a definite answer^ just the 
most probable answer. As most home 
motor mechanics would have no 
means of accurately measuring the 
strength of the spark, these niceties can 
be ignored, and the somewhat impre- 
cise question employed. This falls in 
rather nicely with the LISP list 
approach. 

REASON 128 

REASON 128 is an interactive Expert 
System tool which enables you to 
create, modify, save and interrogate a 
moderately sized knowledge base. It 
utilises the fact that almost all knowl- 
edge bases can be represented as a 
simple tree structure. 

This representation greatly simpli- 
fies the problem of constructing a 
Knowledge Base, as each statement 
need only be associated with two 
pointers to the next statement to be 
displayed, according to whether or not 
the previous one was TRUE or 
FALSE. This is of course a doddle in 
Pascal or C, as it's just a matter of 
defining records to create a binary tree. 
It can also be achieved very simply in 
basic using three arrays. 

Designing a Knowledge 
Base 

The design of a Knowledge Base 
requires two things: 

1. some knowledge of the subject {e.g 
text book). 

2, a large sheet of paper. 

The reference text provides the 
information on the question/ tests and 
eventually the conclusions and the 
paper are used to arrange them in a 
tree structure. 
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RtTiCOM l;:fl ■- i;iUi::^T^3Wf.i Lt)NCUJ3rON3 

r J 7 BLUE LITMUS I S3 TURNH; RTF 1 T- > L L": II F > E ^ 3 

E C 3 II TIJKMLD DLl-P RED T-> I 2 1 F > f 4 J 

c 5 i n is o strong acid r > r a 3 f-> c 0 3 

i 4 3 rr IS weakly acidic T ■■■■> r ft J !-->[ C-i ] 

C 3 3 F?LZD LITMUS 13 TURNED BLUE T-> I G J F->E 9 \'\ 

i. ^ "{ it JiJi-'MLi/ ijrrr RHiiz r-: i: 7 ;[ r-> j: a ) 

r 7 "J it i c n t:n RRhfis alkali t-> i; ei _i r-->i: e ] 

C S 1 IT IS WEAKLY ALKALINE T-0 C O 3 I- •'••-> C (S 1 

c vj n y i i£j ncutral t>[ o :i f-m: o 3 

F i g u r e *L ; C h em i £ t r y K n h 1 fc* ( j y Q g a ^ e 



Let's move on now out of the 
garage and into the chemistry lab. At 
the back of a shelf we find an unla- 
beled bottle containing a clear liquid. 
This could be water, sulphuric acid, 
caustic soda or countless other things, 
and it would be nice to know which 
one it is. To keep this example 
reasonably short, welt only consider 
tests related to the acidity or alkalinity 
of the liquid. 

We can do very simple tests using 
litmus to determine whether it^ acidic 
or alkaline, and also make a subjective 
analysis of these tests. This can be 
defined in terms of four questions and 
five conclusions, with these arranged 
into a simple tree structure as shown 
in Figure L If we get a positive result 
to test 1, we can Ignore the righthand 
half of the tree and proceed to question 
2 r The answer to this results in 
conclusion 3 or 4. 

Working with REASON 
128 

Once you have a tree diagram like the 
one in Figure l s you're ready to use 
REASON 128, Run program one, and 
a list of six options is displayed. Select 
I to create anew Knowledge Base, This 
will then prompt for the first question 
to be asked. Type in the text string 
you wish to be displayed, and press 
RETURN, It then prompts for the 
next questions to be asked, according 
to whether the answer was TRUE or 
FALSE. When you reach the end of 
a branch, these are entered as 0 to 
indicate that this is a conclusion rather 
than a question. 

When youVe entered all statements 
on your tree, type to the next 



prompt and you will then be asked if 
you want a hard copy of the Knowl- 
edge Base. This is in the format shown 
in Figure 2, and is useful both as a 
check, and for future reference if you 
wish to make any changes. You're then 
returned to the main menu. 

At this point it is advisable to use 
option 3 to save the Knowledge Base 
to disk. If you don *t have a Formatted 
data disk, use option 5 first, when a 
Knowledge Base has been saved, it can 
be reloaded using option 2. It's 
important to note that the Save routine 
adds the extension ".KB", and this part 
of the filename should not be specified 
when using load* 

Finally, option 4 is used to inter- 
rogate your Knowledge Base. Just 
keep answering T( rue) or F(alse) to the 
questions until REASON highlights its 
conclusion. 

Problems and Limitations 

For reasonably small applications, 
you 11 find REASON 128 both efficient 
and easy to use. For more complex 
applications, however, it is often 
difficult to construct a complete tree 
at the outset, It can also mean that 



you have to use an identical question 
at several parts of the tree, thus wasting 
valuable data space. 

For such applications, it would be 
much nicer to have a system that 
allowed you to define just the fact 
which you knew about possible solu- 
tions. Later in the article, well look 
at three programmes that create such 
a system. Youll still find REASON 
useful, as such systems frequently 
produce multiple solutions, REASON 
can help in developing the extensions 
to eliminate these and improving the 
efficiency of the data structures, 

Playing Games 

Although REASON was designed 
primarily for setting up and interro- 
gating simple tree structures, it need 
not be limited to such applications. 
One quite interesting area is repetitive 
applications that can occur in many 
simple games. Figure 3 is a listing of 
the REASON knowledge base for a 
Noughts and Crosses systepi. Like 
many such .games, the strategy is 
complicated only for the opening 
moves, after which it is simply a 
repetition of a very simple set of rules. 



I-EmLIOM iivj - QUEST I DM2 / CONCLUSIONS 

l i j PLAY INS St'S CX GOES FIR3TJ T-> C £ ] F-> i :ii Z 

C 2 J PUT X IN ANY CORNER - NEXT tfOVE T-> C 3 1 f-> I 4 3 

I 3 j O PUT IN ADJACENT CORNER 02 CENTRE T- v C 5 7 F . ■ i S J 

: ■+ 3 IF YOU DON'T WONT MY HELP THEN BYEBYE T™> C 0 3 F-: C Q 1 

Z 5 3 PUT X IN OPPOSITE CORNER TO FIRST X - NIZX V ->10VL 7--; :; :. I 3 4 1 

- £ J PUT X IN AM ADJACENT CORNER "ORCING 0' S TO ELOCK - HE::'- WOVE T-> C 7 3 ['■■■ • 

Z 4 J 

[73 0*3 BLOCKED LINE T-> I 3 3 F-> C 9 3 

Z 2 3 O'S FIRST MOVE WPS TO CORNER OPPOSITE FIRST X T-> L 10 3 F-5 l 3£ ] 

r 9 3 PLACE X 70 COMPLETE LINE - YOU WIN THANK 5 TO :iY EXPERT ADVICE T»> ■ 3 ] F* ■ 

> £ 0 3 

C L«9 2 rUT X IN LAST EMPTY CORNER - NEXT MOVE T-> C 3 3 C 4 3 

IT I 1 ] CRN COMPLETE LIME Or X T 3 T-> I 3 3 F-> t i £ 3 
: : £ 3 0 T S CAN COMPLETE LK-E T-»> C 1^5 3 F-> l io J 
Z L3 3 CENTRE SQUARE IS VACANT T-> £ 16 3 F-> II 14 3 
C 14 3 fl CORNER IS VACANT T-> I 17 J F-) C IS 3 

C IS 3 PLACE X TO BLOCK LINE OF 0- G - NEXT MOVE T-> C 3 F - > C 4 3 

C 1 G 3 PUT X IN CENTRE - NEXT MOVE T--W 19 3 F-; !I 4 1 
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Z 17 J PUT X IN VGCfiMT CORNER - iZAT *I0V£ T-> C 10 3 F-J C 4 J 

I ifl : PUT X IN AMY EMPTY SQUfiPE - NEXT MOVE T-> C 19 3 P-> C 4 J 

L 13 : £ OR MORE sIMPTY T-:- L i 1 1 F-> C J 

!' 20 1 GftME DROWN - I ONLY PROM ICED f.OT TO LOSE T-> C 0 1 Z & j 

: 11 1 FIRST X WAS PLT IN CENTRE T-> r ^ ] F _> C a3 j 

C ££ 3 PUT O IN ftNY EOPNE? - NEXT MOVE T-> Q 2& ] F-j [ 4 ] 

[ £3 3 PUT □ IN CENTRE - NEXT MOVE T -> C 33 3 F— > L 4 3 

.: 24 J CAN COMPLETE H LINE OF S T->T £5 3 F-> C £6 3 

: £5 1 PLACE □ TO COMPLETE LINE - YOU WIN THANKS 70 1Y sXPEST ADVICE T- C G 3 F 
— C 0 3 

: 3 X»S CAN COMPLETE LINE T-> : £7 3 F-> C 23 3 

C 2.7 1 PLACE □ TO BLOCK LINE - NEXT MOVE T~> I 31 3 F-> !I 4 I 

L 26 1 A CORNER IS VACANT T -> L E? 3 F-> C 3© 3 

£ 29 :i i-UT Q IN CORNER CLOSEST TO MOST X 1 S ~ NEXT MOVE WE 31 J F-> C 4 3 

: 3d 3 PUT 0 IN ftNY EMPTY SQUARE - NEXT MOVE T-> I 31 3 F-> I 4 3 

£ 3i I £ OR MORE SQUARE 3 EMPTY T-: C E4 3 F-> C SO 3 

[ 3£ 3 PUT X IN CENTRE - NEXT MOVE T— > ; 9 3 P-> C 4 3 

C 33 3 TWO X*S IN OPPOSITE CORNERG T-> E 34 3 F-> C 26 3 

L 34- 3 PUT O NEXT TO ONE OF THE Jt»S - NEXT MOVE T-> L ^4 3 r~> C 4 3 

Fit;_,r« 3 : Noughts and u^jjSeS Kr.ow 1 ed ge» Baise? 
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PROGRAM ONE 



10 GOTO 30000 

999 REM GENERAL DISK ACCESS SUBR 
OUTINE 

1000 PRINT "CURRENT DISK IE : ":P 
RINT : SLOW ■ CATALOG : FAST 

1010 PRINT "INSERT DATA DISK AND 
PRESS < SPACE > TO CONTINUE. ^ : PRI 
NT 

1020 GETKEY Y$:IF Y*<>" "THEN 10 
2S 

1033 F£-"" -PRINT "DATA DISK DIRE 
CTORY PRINT : SLOW = CATALOG : PAST 
3 PRINT ; INPUT "NAME OF KNOWLEDGE E 
ASE (12 CHARS MAX 1 " : FS 
1040 IF LEN ( F$ J >12 THEN FS -LEFTS 
(FS, 12) 

1&50 F£=FS+" .KB" 
10 60 RETURN 

100*0 REM NEW KNOWLEDGE BASE 
IG010 PRINT" (RVS) DEFINE NEW KNO 
WLEDGE BASE (OFF) " : PRINT: PRINT" I 
NITIALISING VARIABLES - F LEASE W 
AIT A MOMENT": PRINT 
1E020 FOR N=l TO KZ 
1^030 QS IN]= :n(N)^;^{N)»0 
i£040 NEXT N 

13050 PRINT" \. EDIT QUESTIONS 

/ CONCLUSIONS - ENTER ' @ ' TO EX 
IT (OFF) " j PRINT 
I 9960 N«I 
13870 DO 

19*80 PRINT "PiHi '■ ] ? " - 

I£090 TF Q$lN)0 ,,M THE!!" PRINT Q$ 

IN};: FOR L»l TO LEN [QS [ 2^ J > : PRINT 

CHRS [ 1"57) : 3 NEXT 
10130 PRINT CHRS 1157) ;CHR*( 157] ; 
10110 INPUT Q$lN) 
10120 IF Cl'B IN) THEN 10150 

10130 PRINT "IF TRUE GOTO [N] { 0 

IF NONE! " ;T?6[N) ;CHRSL157) : CHR 
i ( iS" ) ^ L-LEN ( STR5 [T3»( N) > 1 : FOR K 



-I TO L- PRINT CHRS ( 157 s :■ NEXT K= 
INPUT T*(N1 

10148 PRINT "IF FALSE GOTO IN] ( 
3 IF NONE) -:Ffc(NJ :CKR5[I57; :CH 
RStl57) : : L-LEN (STRS (F^Sltt) ] ) :F0R 
K-l TO Lj PRIST OHRS f 5 : = NEXT K 
: :NPiJT F%( S) 
13150 N-N+l 

LOOP UNTIL N >KZ OR Ql(N-l) 

:-3i7^ NC-N-1;IF QS[NCS-"8" THEN 
NC-NC-1 

13160 PRINT: INPUT "DO YOU WISH T 
0 PRINTOUT LIST OF CONDITIONS [Y 

/Nl " ;Y* 

1 1*190 IF Y*<> M Y" AND YS<> 1 r THE 
N 10230 

10200 SLOW 3 OPEN 4^;PRINT#4 J "REA 
SON 128 - QUESTIONS / CONCLUSION 
S" - PRINTf 4 

1021 a FOR N-l TO NC; PR1NT#4, " f " ; 
N ; " J ";QStNJ T- > I' ; T^ ( N ) ; " J F 
' > I " j F%(Ni ; " ] " : NEXT 
10220 CLOSE 4: FAST 
1^230 WINDOW 0,3,79,24,1 
10 2^W RETURN 

11FM QUESTION KNOWLE^E BAS 

E 

15010 PRINT" { ELK) (RV3 J ANS 
WEJi Q(.]Er>TI0NS WITH ( OFF) T(RVS) RU 
E MR (OFF)F(RVSl AL:.3E UNTIL CONCL 
US I ON .IS REACHED (OFF) [ BLU ) 

j : WINDOW 0,5, 79,24,1 
J^0^k3 IF NC< >0 THEN 15060 
]HiS-iw PR TNT " l RED J KNOWLEDGE BASK 

NOT LOADED PRESS ANY KEY FOR 
MAIN MENU. (BLU) 11 

15050 GETKEY Yt : WINDOW 0 H 3,79,24 
j J : RETURN 
15060 N-l ;C%-0 
n>(j70 DO 

15360 IF T*(N)-B AND F^(N>-0 THE 

N C%- 1 : PR I NT 3 PR INT" ( BLK ) (RVS) ": 

150^0 PRINT Q0(N)j=]F CSt-1 THEN 

PRINT" (BLU) [OFF) " 

J51U0 IF Csa-ft THEN BYIG IN 

15110 PRf NT" [T/V] : " ; 

15123 GETKEY Yt \ IF Y3<>"T" AND Y 

$< AND Ytt >"i b " A!JD Y$< > ^" T 

HEN 15120 

15130 PHINT YSiIF YS- 1 T" OR YS-" 
s " 1 THEN 1 5 lr^3 

:5i40 It' 1 Ki^O0 THEN N-F%(N);G 
OTO 15100 



15150 r R INT" ; RED ) KNOWLEDGE BASE 
I NCOMP LETE ' ' " • I ; '3 OTO 13100 
15 '60 IF T*mN)--:>0 THEN N-Tfc(N) :G 
OTO 15180 

15170 PRINT": RED) KNOWLEDGE BASE 
INCOMPLETE ! !":C*-I 
1516^ BEND 

15190 LOOP UNTIL C%-1 

15200 PRINT:PRINT"PRiSS ANY KEY 

FOR MAIN MENU . " ■ GET?'EY YS 

15210 WINDOW 3 P 3.79 P :4,1:SCNCLR: 

RETURN 

:-3 000 REM LOAD KNOWLEDGE BASE 
20t:i3 PRINT" ;RVS) LOAD :<NO WLEDGE 

BASE (OFF) " : PRirrTL INPUT" ARE YOU 

SURE tY/N] " ; YS : PRINT 
:3029 IF YSt >"Y ,B AN I) Y$< >" r THE 
N RETURN 
2^03(J GO SUB 1000 
2€040 EL0H=D0PEN#1 # " ,R 
2@050 IF DS-0 THEN 20380 
20060 PRINT " C RED ) ^OFFl DISK ERR 
OR (BLU) (OFF) ";DSJ 
20 070 PRINT "PRESS ANY KEY FOR M 
AIN [€ENU. 11 ; GETKEY Y3 ; RETURN 
20080 INFUT#1,NC 
20090 FOR N-l TO NC 
23100 INPUT*l.QStK) ;INRUT*1.T%(N 
> iINPUT#l,F&[N) 
20110 NEXT N ; DCLOSE#l : FAST 
20120 SCNCLRi PRINT "tRVSj KNOWLE 
DGE BASE LOADED SUCCESSFULLY (OF 

rr 

20130 CHAR 1,10,4, "1. EDIT KNOWL 
EDGE BASE" 

20140 CHAR 1,10,7, "2. RETURN TO 
MAIN MENU" 

21*150 CHAR 1,5, i0, "ENTER SEiECTI 

ON ^> " 

5*150 GETKEY \$ - LM^-ASC t Y$ ) -48 : I 
F 1 OR UA%.-2 THEN 20160 

20170 SCNCLHjIF im-i THEJJ 10050 
20L80 REPJRN 
24^00 REM SAVE 

14**13 PRINT" (RVSj SAVE KNOWLEDGE 
£A£2 {OFF) " : PRl:fT: lNFUT ,i ARE YOU 
S'.irr: :Y/N; " ;YS: print 

114^20 IF V--;< - '¥" AND YV. " I" THE 

N RETURN. 

24*30 GOSUB 1000 

2^040 SLG^J : D0PEN*1 , " " +F^ P DO , 08 . W 
:IF DS-0 THEN EX^*0:GOTO 25000 
2405 0 IF DS-63 THEN DCL0SE#1;G0T 
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0 24090 

24060 PRINT "(RED) (RVS) DISK ERR 
OR {BUJ) (.OFF) " ; DBS: DOLOSE* 1 
2407a FAST: PRINT 'TRESS ANY KEY 
FOR MMN MENU. " 

GETKEY Y*; RETURN 
24090 EX*-1: INPUT "(RVS) KNOWLED 
GE BASE EXISTS I OFF] - REPLACE ( 
Y/N] 11 :YS 

24130 IF YSO'Y" AND Y$<>" r THE 
N FAST: RETURN 

24110 DOPSNtl , "& lt -HF$,Da J U8 r W: IF 
DS< >0 THEN 24«6 0 

REM OK TO SAVE , BUT IS THE 
RE ANY DATA 

25310 IF NC<>« THEN 25Q43 

25020 PRINT " { RE^ ) KNOWLEDGE BASE 

E>:?TY[BL!J] - ANY KEY FOR 

ttftlS MENU. 11 

25330 GETKEY YS - DCLOSE#l : IF EX%- 

3 THEN SCRATCH "" +F3 : FAST ■ RETURN 

: ELSE FAST ; RETURN 

25340 REM SAVE QUESTIONS 

"25050 PRINT#1,NC 

25060 FOR N=l TO NC 

25(370 PRINTfel^SCN] : PRINTil >T*{N 

J : PRINT* 1 .F%[H) 

25060 NEXT N : DC LOSE* 1 ; FAST 

25090 PRINT "KNOWLEDGE BASE SAVE 

D - PRESS ANY KEY FOR MAIM MENU . 
1 1 

25100 GETKEY YS t RETURN 
26000 REM FORMAT 

28010 PRINT" {RED; (RVS) FORMAT DA 
TA^aiSK (OFF) (BLU) " s PRINT i lKPUT 1 
ARE YOU SURE [Y/Nl 11 ;Y$; PRINT 
29320 IF Y$< >"Y" AND Y$< > H I" THE 
N RETURN 

25030 PRINT" INSERT BLANK DISK IN 
DRIVE. M 

23040 INPUT-ENTER DISK NAME tifi 
CKARS MAX] " :H$ 



28050 IF LEN(K3i>16 THEN HJ-LEFT 
Si {H* - 16} 

28060 SLOW:H$- NC s '" + H$+" , KB" :OFE 
N i r 0 P 25 ,H$ : CLOSE 1 ; IF DS-0 THEN 
PRINT" (BLK) " l CATALOG : PRINT" (BLU 
) 11 1 ELSE PRINT" i, RED) (RVS) ";DS$; M ( 
BLU ] (OFF.) " a : FAST 

2807fli PRINT: INPUT" ANOTHER DISK f 
Y/N] "jYt 

28(380 IF YS-^Y" OR Y$-" I" THEN P 
RINT ; GOTO 280 33 
27999 RETURN 

30000 REX START OF MAIN PROGRAM 
-30-310 GRAPHIC CLR : REM GET EXTRA 

9K 

38323 GRAPHIC 3,1: FAST ■ COLOR 4.15 

: COLOR* ,7: COLORS. 16 

30030 CHAR l,5,10 r ' 
i 

30043 CHAR 1.5.::, 1 SWITCH TC 63 

COLUMN SCREEN " # 1 
30350 CHAR l,6\l"2 M " 
" . 1 

303 60 GRAPHIC 5,1: REM SELECT 30 

COLUMN SCREEN 

30370 COLOR 5,1; COLOR 6,16 

300Stf WINDOW 0,3,79 2, I 

30090 FRINT " 



30100 PRINT " l I I [ RED ) REASO 
N I 28 ( BLK! : ' ; :3LUj A KNOWLEDGE 
BASE PROGRAM (ELK) ! I I ( RED 1 BY PA 
UL SCEOFIELD ( BLK) M r 
30110 PRINT " x 



38128 COLORS * 7; WINDOW 9-, 3. 79 ,24 
IzGOSUE 

3tfI3ffl CHAR 1 y2$,3. " 



55? 140 CHAR 



!^4, " 



HESU 

30150 CHAR l r 20,!/ 4 

3316G CHA3 1 r 2?,6, - 

30170 CHAR 1 . 213 . 7, " 
NE KNOWLEDGE BASE 
30180 CHAR 1 . 20 , 8. " 

?0190 CHAR i .20,9," 
KNOWLEDGE BASE 

33220 CHAR 1,26.10, " 

30210 CHAR U$Q:A1*'" 
E KNOWLEDGE BASE 
30220 CHAR 1 . 20. 12," ' 

■^ 32:0 CHAR 1 , 2? . 13 . ■' 
STICN XK0WL£?<j£ BASE 
^243 1,2^. 14." 

S£258 CHAR 1 , 12 . 15 . " 

MAT DATA DISK 

3^260 CHAR 1 ,23 . 16. " 

30270 CKAR 1,20. 17 p " 
T 

2 3280 CHAR L 20 . 16. " 



" , 1 

1 ) DEFI 

" * i 
ti •« 

2 } LOAD 

11 1 

3 ) SAV 



4 j 



QUE 
■ i 



FOR 



A 1 1 
EXI 

M 



3500* GETKEY IS 
35010 I^-VAL(I5; 

35020 IF 1%<1 CR 1%H THEN 35000 

. ELSE SCNCLR 
3^030 ON f* SdSUB 1G000.20G00,24 
00-3,1,50^0, 2300^, l'?9W 
35040 SCNCLR:60Tp 30130 
33999 WINDOW t) . C , 79 , 24 , 1 i END 
43800 REM DIMENSION ARRAYS ONLY 

DIM Qt(KZ) .T%(K2: ,F3S<KZ! 
4*>3« RETURN 



PRINT ENHANCER Plus/4 disk £19.99 

Plus/4 desktop publishing: Proportionally spaced, high quality printouts, 
from BASIC, 3+1 and script/plus Supplied with 1 S foflts and font designer 
program. MPS 801/803, VIC 1525 

RS232 INTERFACE 64, 128 or Pius/4* . . . £34.99 

Measuring only 12x89x57 mm, the smallest and neatest unit available. 
Conforms to Commodore 1011 A user-port standard. Compatible with 
BASIC, Easyscrlpt Superscript, Super base, Mini Office, Script Plus ate. 
Connect lo RS232 printers, modems and other devices. Supplied with 
1 melre of cable (add 75p extra metre') terminated with a male (female*) 
25-way Oconn actor, or a custom cable made to your requirements. Our 
after sales service for unusual printers guarantees to gel you up and 
running. Supplied with a terminal emulator program, file transfer and 
other utilities on tip*/dliJr 

IBM PC File Transfer Utility £9.99 

Captures taxi or binary files via the COM I RS232 port. Supplied on a 
360k IBM format 5Vi" disk Simple inairuclions provided by on-line nalp„ 

VIEWDATA TERMINAL 64 or Plus/4 . . . .£14.99 

Access Presiek Micronet, City Service etc. Works with any user- port 
rnte-rface- and 1200/75 modem. 

CENTRONICS CABLE 64, 128 £18.99 

Use with Easyscript. Superscript elc. Driver for BASIC on disk or tape." 

6502 ASSEMBLER 64 or Plus/ 4* tape/disk £12.99 

A sophisticated two-pass symbolic assembler and text editor which 
supports tape and disk filing. The assembler, editor, source and object 
code may all fee resident in memory simultaneously, facilitating rapid and 
interactive code development. Very fast editMasembler/test cycles. 

Z80 EMULATOR/ ASSEMBLER 64 disk £12,99 

A unique integrated ZBD development package. The emulator compiles 
ZflO soy roe code into optimised 6502 which runs on the 64 at about one 
sixth the speed of a 2MHz Z80. The cross-assembler generates hex or 
binary Z80 object files. The disk contains a powerful editor and example 
programs. 

Pi**** tp+effy ' option** Smnd ch*qu*/PO. or Qromr by Ktnt mmm§M 
Mm Inek&t VATmrtd PAP. Onn+MM orritan *4d £2,50. _~ 
A How up to 1 ww*k tor d*iiv*ry, ^\ 

YORK ELECTRONIC RESEARCH 

The Paddocks, Jockey Lane, Huntington, York. Y03 9NE. 
Tel (0904) 610722 



OFFICIAL COM M Q DOR F /AMIGA O E ALE R 
COMPUTERS 

Amiga B2fXW P-nly 1029,00 

Amiga B2DOC! - 10S4S StBrea Col Man 1279.00 

Amiga PC/XT Bridgetiuard t 5.25" Dri™ 4fl1,B5 

Amiga 5Q0 f Modulator 359,00 

Amiga 500 « 5 Games * Sprilz Paint ^ Superbasc 399,00 

Amifla * 1 0S4S Ster&o Coi Mon eittOO 

Amiga 500 +■ Phi li ps 0833 Ste reo Cpl M cm S99.00 

Commodore PC ID Single Drive Mono 332:35 

Com modora pcm/ao/«/BO phoh e 

Commodore 64C Hoi lywood Pack 1 39.99 

Commodore 64C Enlerlal nm&nl pack 1 89.00 

PRINTERS 

Ciiizan 12QD parallel of Commodore 129.95 

Star' LC-10 Parallel 1W-00 

Star LC-lO Cfl4Tim«icire- irtc Lsad ai5.W) 

Stir LC-1& Colour Par or Co mm 245-00 

AH Qkimate 20 consumables normal ly m stock PH ONe 

MONITORS 

Commodore 10S4S Colour Monitor inc lead 279.DD 

Philipg 0833 Stereo Colour Monitor inc lead 2*9.00 

Tilt/Swiwal §land for 1M VI 094/8033 & 10.34 

Ph i li pa 7502 G reer Ec reer Monitor 05.00 

MISCELLANEOUS 

Amiga 501 51 2K RAM/CIqc* Expansion 1W.D0 

Amiga 500 AMORIVE OTMb Hard Disk Divfl 399.00 

mi n IG EN Gen look fDr Amiga 1 1$ F (5 

Pace Modem ■+ S/wara lor Amiga V21/g3- Prestel, BBS etc. 239.DO 

Com modore 1541 -I I Disk Oriva 4 Garner or Q EOS 1 5-9.00 

Commodore C3N Data Recorder 29.95 

Cumana CAX354 Amiga Disk Drive 95,00 

Power Supply far CE4 24.46 

Su per-Q Can! l/F 1- Graph ics CG4/1 £9 34.95 

Su rge Protector 1 3A PI ug 1 2.95 

Su rge Protector 3- Way Adaptor or 4-way Di at Unit 1 5.9* 
C1 Offi ci al Prr>g P a Rftf GiHdi p&p ^ 24.9S 

SOFTWARE 

Superbaw P&rsorial 49 95 

VizaWrita 1 29 + S-JJelScneck Sfl 95 

ViiaStar 128 Spreadsheet ^ Database 79 « 
Supertsase 64/1 2B 24. 95/29 95 
S-jperscfi&t64/12a 24,95/2-995 
Tasword 54 40/BO Col WP - Tap«/Disk 2AA5?tt,VS 

* ALL PRICES ARE INCLUSIVE OF VAT At 1m 
* CARRIAGE £5 (EXPRESS £10). Soltwire and tmpll Hemt Irt* 

ir Prices subjact to change without notice. E^OE 
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THE ULTIMATE BACKUP CARTRIDGE GOES ONE BETTER... 



ACTION REPLAY Mk V 

FOR CBM64/128 HAS ARRIVED 



w ^* 



PROFESSIONAL 




EVEN MORE POWERFUL, MORE FRIENDLY SL NOW EVEN MORE FEATURES! 



ALL FEATURES AVAILABLE TO TAPE OR DISK 

USERS. 

ACTION REPLAY Mk V differs from all other cartridges because it combines 
an HK HAM with a FULL L12K api*rlLiiig system DOM. Thai mcuciK thill AF [. 1'pjiUirrK 
arc INSTANTLY AVAILABLE AT ALL TJMBS. 



TOTAL BACKUP POWER 



WARNINGS Other systems use outdated technology which sevcrly limit s 
performance. Action Re play's state of the ufl IiiiiiLwurr jriv+-s ymi MORE POWB, 
MORE SPEED, MORE FACILITIES than any other cartridge . There really Is no 
comparison. Here are Just some of the feature***.. 

■/ TURBO RELOAD Action Replay Mk V has 2 unique Turbo Loaders - Ram loader 
ft Warp 25 . Both work at up to 25 times normal speed! S PRINTER DUMP Ti^coio 
any ^rtrrto & print out the screen. / PICTURE SAVE save any HiRes rnulti colour 
screen to disk at the push of a button. S SPRITE CONTROL full range of controls 
with *4ft operation. / POKEFINDER GENERAL an automatic infinite lives 

generator! 

/ SUPER COMPACTOR Ultra oHkiOrtt program compact ion techniques. / TEXT 
SCREEN EDITOR modify the text screen on a frozen program. J SOP ERF AST 
DISK OPERATION load 200 blocks in just SIN SECONDS. / MORE TAPE 
FACILITIES you don't need a disk drive to use Action Replay. / TOOLKIT 
COMMANDS full rang* ail at In* press of a button. / FULLY INTEGRATED 
OPERATION with onboard custom LSI LOGIC PROCESSING CHIP. 
^ CENTRONICS INTERFACE lor parallel printer*. J PROFESSIONAL MACHINE 
CODE MONITOH Full S4K monitor available at all times with full range of 

iTnffijinawMla 



The must pEvwttTfu.il backup system ever devised. Unstoppable freezer *y*tem- 
Freeze at any point. Just press the magic button lei luL.: ku]] yrjur programs 
J TAPE TO TAPE J TAPE TO DISK J 
□ DISK TO DISK J DISK TO TAPE J 
VERV fast & efficient program compaction. Single put save it TURBO ■pee4 to 
disk, or tape, Backups turhoload ItVUEltNUEJVTLY of cartridge, No "program- 
Irig" Or user knowledge required. 
THE PROCESS IS AUTOMATIC - JUST GIVE THE HACK1JP A NAME. 




PERFORMANCE PROMISE 

Action Replay has an unmatched range of onboard feature*. When you buy AclLein 
Replay. Lf you don't And Our elfctai* to be true, then return it within 14 days for m 

full refund. 



GRAPHICS SUPPORT UTILITIES DISK 

SLIDE SHOW. View your favourite screens in a slide show LypR display- 

BLOW UP. A unique utility to allow you to take any part of of your picture & 
hlrvw it up to full screen sixe. 

SPRITE EDITOR 1 . A complete sprite editor hnlppj you to create oi edit sprites. 

MESSAGE MAKER. Takes yuur r&vuuriLK ii rrrn created with ■ graphic* package 
or captured with Action Replay ft turns It into a scrolling screen message 
complete with mu*lc 

ONLY €12.99 



NOTICE 1988 COPYRIGHT ACT 

DAT EL ELECTRONICS Lid. neither authorises, or eondon*;* the use a I its 
products to reproduce copyright material. It is illegal to make copies of such 
material without Ihe expressed consent of the copyright owner* or thier 

liconceus. 



BY PHONE 
0782 744707 

24hr Credit 
Card Une 



BY POS T 

£3 



Send chequei/FDs made 
payable to 
"Date! Electronics" 



FAX 
0782 744292 

UK ORDERS POST FREE 
EUROPE ADD £1 
OVERSEAS ADD £3 



PRICES AND SPECIFICATIONS COKJtECT AT TIME OF PRESS 
AND SUBJECT TO CHANGE WITHOUT NOTICE 

CALLERS WELCOME - Please reserve goods by telephone prior to visit. 





DATEL ELECTRONICS LTD. , FENTON INDUSTRIAL ESTATE 
GOVAN ROAD. FENTON. STOKE-ON-TRENT, ENGLAND. 

SALES ONLY TECHNICAL ONLY 

0782 744707 0782 744324 



ARY 2 



C64 PROGRAM 



Thesaurus 

Have you ever been stuck for words while writing a 
letter or document? Then perhaps THESA URUS can 

help you 
By Norman Hart 



As you may have guessed, this 
program's function is to pres- 
ent groups of words with 
similar meanings, derived from an 
alphabetically presented list. All 
procedures are menu driven, so even 
if you don*t possess great typing skills, 
mistaken entries are impossible. 

The database is sorted out in such 
a way that searches are unnecessary; 
the results of your enquiries are derived 
directly from the array in memory, and 
arc displayed instantly on the screen 
- time after time. The program is of 
course crash-proof, with [RUN/ 
STOP-RESTORE] your only means 
of escape. 

How it works 

The program begins by PQKEirig an 
alphabetical sort into location 49152 
(the value of AS in line 180 - this can 
be changed if you wish), the data for 
this is held in lines 200 to 320. By the 
way, do take care with the values, since 
the sort is a very essential procedure. 

The main database (lines JK60 
onwards) is then sized up and dimen- 
sioned (lines 360 & 370) before being 
committed to memory as the ASQ 
array. This first array is a simple 
representation of the database, word 
for word, and acts as the resource for 
your enquiries. In order for this pool 
of information to be tapped, a con- 
trolling array is required namely the 
LS() array. 

This second array is created on the 
screen, for example "ABATE 120:" h 
A${120), together with its own sub- 
script, is Input into memory as part 
of the LIO array - see INPUT 1, 
LSfJJ in line 460. Thus we eventually 
end up with two arrays - the AI(), 
representing the database, and LSQ, 



representing the A${), together with 
the appropriate A$() subscripts 
MINUS the asterisks. Check line 360 
for E=E+1 to see how I counted out 
the asterisks in the DIM U (D-E-l) 
in line 380, and check line 400 to sec 
how I avoided their appearance on the 
screen in line 450, 

Once the L$() array is completed. 



the SYS AS in line 420 sorts the array 
into alphabetical order. Despite its 
machine code pedigree, the sort has 
a lot of work to do, so be prepared 
for a wait of up to three minutes in 
this large program example! With that 
important job done, the next task is 
to create a special Control String that 
allows the user to call up the word 
list at whatever point he or she wishes 
on the screen. 

This string (C$) is a compilation 
of array position numbers for each 
fresh alphabetical change that occurs 
in the LSQ array, in other words, if 
the user presses the letter "D", the list 
on the screen will begin with words 
starting with the letter "D" This 
facility works for the entire alphabet- 
ical range. The SPACE bar also allows 
the list to be paged forward and back 
in follow-on order, In this way words 
can be accessed very quickly. Study 
lines 500 to 560 to sec how the Control 
String (C$) is created. 
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LISTINGS 



Now that the program has initiated 
itself, an alphabetical list appears on 
the screen - this always begins with 
words starting with the letter " A". This 
list appears alongside all the necessary 
prompts and safe guards. All you have 
to do is press the appropriate letter 
key and, if needed, the SPACE bar 
(Shift/ SPACE If you wish to page 
backwards), then press the RETURN 
key and the top left-hand word will 
appear in Reverse. 

Now use the up and down CUR- 
SOR key to position the Reverse 
hightlight over the word you wish to 
investigate. Press the RETURN key 
again, and your list of associated 
words will appear on the screen. For 
examplep the word BIG will reveal such 
words as GIANT, MASSIVE, ENOR- 
MOUS, etc.. The Fl key allows you 
to return to the same previous position 
in the main list. 

Print Outs 

Not only is information available cm 



the screen, but the printer has its share 
of responsibilities, and there are three 
types of print out at your disposal: 

L The full Data Base as it appears 
at the end of the program. Tap the 
F2 key, then immediately hold down 
the CTRL key until the printer starts. 

2. The Alphabetical List together with 
the appropriate A$() subscripts. This 
print out begins from its alphabetical 
appearance on the screen. Tap the F4 
key, then immediately hold down the 
CTRL key until the printer starts, 

3. A print out of your selected group 
of words. Press the F2 key only, 

Print items I & 2 are only available 
while the Alphabetical List is on the 
screen. They are protected from casual 
use by employing the CTRL key as 
described, and also there are a lack 
of prompts on the screen - I have 
intended their access only to you, the 
programmer. Print item 3 is only 



accessible while your selected group of 
words appears on the screen. All print 
outs end with a word count, and 
printing can be abandoned by holding 
down any key on the C 64 . Of course 
if you don't have a printer, simple 
REM out lines 780, 790 & 1410. 

As for the databse itself, it need 
not be restricted to a Thesaurus. Any 
groups of words, ideas or items that 
share a common interest can be 
included - parts for equipment per- 
haps, or even foreign language trans- 
lation. Just remember to encompass 
them by asterisks as I have done in 
the enclosed example, and finish the 
data statements with a double asterisk 

Not only will you find this program 
useful for your own literary efforts, but 
any younger members of the family 
will certainly benefit too. My eight year 
old son, fan, told me to tell you! 



Listings 



PROGRAM: THESAURUS 




AF 
63 
C5 
2E 
Fl 
ED 
FD 
OB 
FF 
3A 

ei 

DF 



□ 7 

0F 

GD 

ID 

93 
F5 



10 
BO 
30 
40 
50 

60 
70 
9B 



CEM 64 



THESAURUS 



REM* 
REM* 
REM* 
REM * 
REM* 

RET1* WRITTEN BY * 
REll* * 

REn* toDRNAN HART * 
REM"*""**—"** 

100 FDKE7HS, 55; REM; RUN/STOP 
DISABLE 

110 FORX-1T039: SS-SS+CHRSCag 

) ; NEXT : PPINTFREC9? 

120 PRINTCHRSC1H7>CHR*< 1445C 

HRSC14E3EHRSCB) : P0KE53B61, 15 

: DFEN1 ,3: OPENS, 4 

130 O13:L-B:GOSUB14S0:PRINT 

M *THESAURUS*" 

140 L«10:GO5UB1450:PRlNT"[dRI 
TTEN BY" 

150 L-12: GOSUB14S0: PRINT n TJDR 
MPN HART " 

IBB 1=14: EQ5UB1450: PR TNT"* J A 
N 19B9* 

170 ; 

1B0 A5-431S2: REM LOG DF 5QRT 



B4 130 ! 

BG 200 DATA32 , 115, 0, 133,37, 169 , 

1 29 , 1 33 , 9B , 32 , 1 15 , 0 , £40 .7.3, 

126, 133,99,35, IIS 
Bl E1B I " :<~-: 1 55 ,47, j 33 , 39 , 155 , 

4B, 133, 100, 1B0, 0, 155,37,203, 

99,206, 7, 500,155,95 
9E 250 DAT A209, 99, 540, 20, 24, 150 
177, 99, 101 ,99,72,200, 177, 

95, 101 , 100, 133 
B7 230 DATA 100 ,104, 133, 99, 144, 2 

El , 160, 5, 177, 99, 133, 102, 200, 

177, sb, iaa f lei.aafi 

E7 240 DATA2, 198, 102, 158, 131 , 24 
. 165, 99, 105,7, 133,93 , LB5. 100 

i 105, 0, 133, 100, 16S, 101 
3C 250 DAT A50B , 2 , 190 , 1 02 , 196 , 1 0 

1,209, 4, 1S5, 102,240, 1G, 133, 1 

05, 162,0, 134, 103, 134 
30 250 DATA 104 , 165, 99, 133, 105, 1 

65, L00, 133, 107, 240,224 , £40, 1 

14,54, 155. 105, 105 
B4 270 DATA3, 133, 105, 1G5, 107, 10 

S, 0, 133, 107, E30, 1 33 , PQR , P , P3 

0, 104, 160, 2, 177, 106 
09 280 DATA153, 109,0, 135,15,546 

, 160, 5, 177. 105, 153,109,0,135 

, 192, 5, 509,245, 170 
BE eS0 DATA 56 , EES , 109 , 144 s 2 , 1BG 

,109, 150,255, 535,200, 205,506 

,B, IBS, 112, 197, 109 
9D 300 DATA 144 , 10 , 175, 34 , 177, 1 1 

3,509, 110,240, 239, 16. 29, 160 p 
185, 112,0, 145 
FF 310 EIATP1105, 136, IB. ^4B, 150,5 



, 185, 106,0, 145, 106 , 135 , 132, 2 

, E0S P 246, 169, 0, 133 
9A 320 ^1^105,165,101,197,103, 

209, 152, 155. 10^ h 1^7, 104,200, 

146, 1G5, 105,240, 138, 36 
71 330 : 
GF 340 : 

ED 350 F0RJ-A5T0A5+B42; READX : PD 
KEJ , X : PGKESBEBO.X: NEXT 

CE 350 D-D+li READAI: IFAS-'^'THE 
NE-E+1 

FD 370 I PASO """THENPOKE53SB0, 

ASCCASJ :6OTD3B0 
9E 390 DirTflSCD) , LSCD-E-1 ) ; RESTO 

RE i FDR J-0TOS45 ; READX : NEXT ! FD 

KE53280, 12: PDKE53SS1 , 15 
BF 330 J-0 : L-20 : GOSUE1450 : PRINT 

D-E M WORDS"; L-*25;6OSLJB14S0 : PR 

INTE"GRDUPS" 
EB 400 r-T + 1 ; REAOASC I) ; IFASC ID- 

"*"THEN400 
4B 410 IFASC I D<> "** "TKEMG05UB43 

0;GDTC400 
CB 420 IFAHC 1 :-^** F, THENFRINT"At 

PHABETICAL SORT " : SYSA5 , L ; AS f 

54 430 C-0:L-fc: EDSUB1450; PRINTC 
HRSC 1 55 ? LEFTS <CSS P LENC ASCI }) + 
LENCSTRSC t>? + 43 

A0 440 EZ-LENCA$CI3>*4-LENCSTHS( 

n> 

5B 450 BnSUBI4S0;PP!NTSTRSCn": 
" : C = 0: GB5UE14 50: PR INT^f r . I ) 

03 460 GD5UB14S0: J-J+ls INPUTttl, 
LEC J> 
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LISTINGS 



EE 


470 PRIWTLEFTSCSS > 53CMRSC145 1 


7E 


911S I FD< ITHENta-l 

hmf ± V A 1 W ^ J. 1 1 1 J 1 1 Lli Jl 


7C 

h L2 






)CHRSC 144 3 ; PRINTD-E-J : RETURN 




3E0 : 




lv 1 i 1 r jl- srtMJ-' + -w 






5F 


330 : 


_i _J 


1370 I FPFEKC 130 3 »0 ANDX< EBTHE 

JL _l F VJ ± L J L_ J_ A % JL uJ LJ J EJ r 1 1 Ti LJ j/% ^ ■ EJF 1 11 J_ 


DEB 


4B0 : 


B9 


940 p_Q+37 ■ 5-0 




MY«Y+1 , GOTG1370 


Dl 


430 : 


Bl 


350 FDRP-QTOR 




13B0 I FPEEK^ 13B] -0THENL300 

JL _l L-I jw ± L J 1— J— A _ JL — 1 1—1 J md ± 1 n I— 1 V JL »_r Xjt V_r 


BE 


500 LS(0:-"*":FRINTCHE*tl47J 


fl5 


360 IFP-0^19THENT-2fl ■ liDSUEI4 


CE 


1330 H-PEEKC531^ 








50 


4G 


1400 I FH-133THENGPSUH1450 . T" 


BB 


510 FORX-lTQD-E-1: IFASCCLKX 


Bl 


370 FPINTTABCTlJLEFTS'TSi p IB ^ 




1 : 5-0. GGTD950 




> 3 <> A5L_< LS C X - 1 > 3 THENGD5UB540 


3E 


360 IFF<D-ETHENFRINTTABCT)EH 


0F 


1410 I FH- 1 37TKENGGSUB 1 Gl 0 




■ PDKE53BB0 , Y 




HE( IHS^LEFTl^LSr'PT TEN C L S f PI 


9A 


1420 GOTD1300 


44 


5B0 NEXT : PRINT" ; "CH J?S C 19) » 






Al 


1430 r 


C3 


530 INPUT*! BS-rMPUTWl 


00 


3B0 NEXT ■ X^LENCTfi ■ GQTD0S0 


5F 


1440 : 




-Bl+ DS + CHRS C 3iE J +CHR1C 1 BE 3 + "A 


Cl? 


1000 POXE13B P 0. I FU-1BANPH-17 


2E 


1450 P0KE211 >C: P0KEB14,L;SY5 




" l GO IDS 30 




THENC-20: L-4 




5G732 1 RETURN 


39 


540 FRINTCHRSt 1 55 3 LEFT* C L* C X 


B7 


1013 IFU=BflNDH*17THEMU-0; C s l 


B3 


1460 : 




) p IDRIGHTStSTRICX^ s LENC5TRSK 




z L"4 


F3 


1470 : 




X)>-13 ; 


37 


1020 I FU*- 1 ANDH-145ftND5> 1STK 


74 


1430 GOSUB1450 ■ PR INTLEFTStLSS 


BE 


550 Y-Y+l j IFY-E0THENY-0. FRIN 




EiNU-S-l • C i -20- L"S^16 




( D+U? , LEN^LI<;Q + U1 >-4 > LEFTS CS 




T " ■ iF 


E3 


1030 IFU--1 ANDH-145AND5< 19TK 




% t 22-LENCL4C0*UM > 


BC 


5B0 RETURN 




ENU-5- 1 3 C- 1 : L™S*3 


B0 


1430 RETURN 


0E 


570 : 


04 


1040 !FU-lSfiNDH-14STHEN ■ C-l : 


DB 


1500 : 


7C 


5B0 : 




L fc 22 


Dl 


1510 ; 


C0 


550 PRLMTCHR*f 147JCHRSC144 3 : 


as 


1050 GOSUB14B0 ; I FHO0THEN114 


BB 


1520 GD5UBLB10 : X w 0 : Y~0 




F0KE532eE, 15:H-E5 




0 


09 


1530 PRINTtB, CHR5C133 "^RRftY 


07 


500 PRINT ■ PR INT j PRIMJ aB [CA j S* 


i2 


10G0 L 




PRINT DUT"CHRSf 13> " 




IB, CH p S*ie p C5]" 


OB 


1070 i 




1 mm* mm H H H H H 


7B 


610 FORX-0TG IE . PR I NT "C 5- J M SP 
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3; PR I NTS*: NEXT 
CF 18£0 PRINTCHRSC 19? i PR iNTTABt 
B3 "ERROR! > PRINTER OFF LINE " 
; PRINTS 

7F 1930 PRTNTTASC3>CHRS<:i 1 *5:" , Hn 
LD DOWN ANY KEY TO ABORT PR I 
NTING" r RETURN 

0D 1640 : 

?b iaso : 

55 1BG0 DATABIG , G I ANT , MASSIUE , E 
NORMOUS p COLOSSAL p G I OA NT I C , TR 
EMENDOUS C 5 1 ZE \ T I TAN I C 

Fl 1970 DATACAUERNOUS.GREAHSIZ 
E? * 

57 IBBB DATAFIHECHOT:) a ABLGZE.BL 

AZI^JE, CG™FL*E RATION 
DO 1990 DATAGLOWING*: HEAT .\ RED M 

50 1900 DATA5A0. UNHAPPY, UPSET, 3 

EPPE55EU, OEUASTATED, * 
93 1910 DATAAEDICATE r RENOUNCE T G 

IUE UP, FINISH WITH, m 
04 1930 DATAFRIGHTENED, 5CARED T U 

ORE I EO , NERUOUS , TERR 1 F I ED , HOR 

RIFIED. * 
A£ 1 330 DAT ASSORT , REJECT , THROW 

AWAY, 51 UE AWAY p SHED p RIP p CAST 
QUI 

65 1940 DAT A ABANDON, QUE UP P GU 

^ E IN .FORSAKE, YIELD, * 
AB 1350 DATAKILL h MURDER, EXECUTE 

t KILL 3 p DESTROY, ANIHALfiTE, EXT 

ERMLNATE, OBLITERATE 
F 1 1 960 DA T A ASS AS I NATE k BUTCH ER p 

ERRADICATE , * 
£7 1370 PATAHIGH , ABOUE, BEYOND R 

EACH, OVERHEAD t * 

33 1590 DATA CARRY CUT . EXECUTE CC 
ARRY OUT), INITIATE, START, BEG 
IN, IMPLEMENT , * 

91 19B0 DATAGOOD, SUPERB, FF- fc JTAST 

ICC GOOD ) , SUPER, BRILLIANT 
BA £000 DATA2EN I THp FINEST. PINNA 

CLE C BEST > , CLIMAX 
7F £010 DATACULM INAT ION , TREHEND 

□UE : I DE9 ? r 5UPERLAI I UE 
Bl DATAULT I MATE , DUTSTAND IN 

B s EXTRAORDINARY 

34 2030 DAIAUNEQUALLED, SPLENDID 
p SUPER I OP , PERFECT , NARUELIXIS , 
FAULTLESS 

4£ £040 DAT AflATCHLESS , EXEMPLARY 

, IMPECCABLE,* 
DS E?050 DATADEAD , L I FELES5 f DECEA 

5E0, DEFUNCT. INANIMATE, PERISH 

ED 

SO £060 DATAST I FF , CO R P BE , C A D AU E 

R , CARCASS , FEMA I NS ( HUMAN ) , * 
G4 £070 U AT AErTBARR ASS, ABASH pHUtt 

ILL ATE p DISCONCERT fc * 
£F £090 DATAABSENTpSDNE.NDT PRE 

SENT, NON E X I ST A NT , FORGE TFUL p 

INATTENTIUEp * 
G0 £090 DATAABATE k DIMIN1 SH h SHAL 

L, LESS .WEAKEN. TINY pDIMINUTIU 

E 

11 £100 OATAABREU I ATE N SHORTEN ,G 
UT DOUN 

C3 £110 DATAMICRDSCDPIC, PETITE, 

EG £1£0 0ATAAB50RB,TAKE IN, INGE 

ST , D I GEST T CONSUfTE , m 
BE £130 OATAFAILUHE. MALFUNCTION 

p BREAKDOWN , DESTRUCT ION, * 
9G ?1^0 DATAERRGR, MISTAKE, BLOOM 

ER 3 FAULT p HOWLER p I N ACCURACY , M 

^CALCULATION, * 
EG £150 DATA ILLNESS, DISEASE, FEU 

ER , PA I N T ACHE , SORE , TENDERNESS 



p SPASM 

GE £1G0 DAT AWE AK t POORLY , - 

40 £170 DATANO I5E , 0 INC RACKET 3 , R 

OW t LOUD , BELLOW , SHOUT , GROWL , H 

□ULp * 

SF £190 DATAHOT.WARMp SHIMMER, SI 

MMER, BOIL, SCORCH 
91 £190 DATASEARING, BLISTERING, 

TORRID p HAZY j * 
D4 ££00 DATACDLD. FROZEN, FREEZIN 

G, CHILLED, ICYCCDLO, * 

FB ££1S DATAgUIETp SOFTLY , GENTLY 

(SOUND > , UH ISPER , HUSH , SUBDUED 
* 

75 DATAHATEpABHORE, DISLIKE 
,SHUN,» 

9G ££30 BAT AAB I L I TY p SK I LL , DEXTE 
H I TY p PROWESS , TALENT , CLEUER 

45 B£40 DATAEXCEPT t ONAL T ■ 

AF ££S0 DATAEFFDRTLESS, EXPRESS, 
PROPULSUE 

76 ££G 0 DAT AS UD DEN , AB R UP T, QUICK 
, HASTY, FAST , SPEEDY , BRIEF CSPE 
ED) ( * 

CD ££70 DATASLOhf , SLQUENL Y , DULL , 

7? £250 DATAMACHINE , GADGET fc EQUI 
PMENTp* 

57 £590 DATADEMICEp IMPLIMENT.TH 

I NO, ART I CLE a OBJECT i * 
SA £300 DATAWET h DAMP h DRIPPING, S 

□ DDEN , SOGGY , SOAK I NO p (10 1STE , L 

IQUID, WATER, - 
DC £310 DAT AHDUSE , SHOP , SCHOOL , F 

LAT , BUNGALOW t OFFI CE , HUT p PRE- 
FAB, TOWER, COTTAGE 
EF 23?0 DATAWDRKS, FACTORY, WORKS 

HOP , STORES , STAT I ON , A I RPORT p T 

HEATRE T UNUER5ITY 
F9 £330 DATACDLLEGE, POLYTECHNIC 

p H05P I TAL p CONDOM INIUM, CHURCH 

CSTRUC) 

IB £340 DATABUILDINGp STRUCTURE C 

BLDING) pHOUEL s FOLLY 
3C £350 DATAEDIFACE, FACADE CBUIL 

DING) 

1£ £3G0 DATADESIGNp ARCADE pPREMT 
SES, * 

9B £370 DATAEDIT, JUDGE , SCRUTINI 
ZE , CHECK C BEE 3 , OVERSEE , INUEST 
I GATE .CRITICIZE, OBSERUE 

A7 £390 DATAUERFFYp* 

4D £390 DATATERRACE, AUEWUEpCRES 
CENT h TOWERS, MEWS, CLOSE, CUL 0 
E SAC, SQUARE (ADDRESS) 

34 £400 DATABOULEUARDp * 

£3 2410 OATAFIND, D ISCOUER, COME 
ACROSS F FIND OUT p EXPLORE p * 

11 DAT^ INUENT , FORTIULATE p CD 

NCOCT C CRE ATE > t DEU I SE p MAKE UP 
, PLOT, CREATE.* 

AO £430 DATASTORM p TEMPEST pTURBU 
LENCE , * 

0 1 £440 DAT APUNCTURE , I HP ACT p I MP 

ALE , PIERCE, HOOK, * 
85 £4,50 DATA INFLUENCED HINT) , SUG 

BEST C I DEA ~) , I MPL Y , PROPOSE , H I N 

T, INSINUATE, INFER 
DB £460 DATACONUEYt SUGGEST 3 , TEfl 

FT," 

71 £470 DATADRDP, PLUMMET,, DIUE, 5 
L I P C F ALL ) p FALL p 3 1 NK C FALL > t * 

15 £490 DATAFLY .CLIMB, RISE. ASCE 
ND , * 

46 £430 DATA THROW, CHUCK, SLING ,C 
AST, FLING, PROJECT pFI RE C GUN) , 
PROPEL . * 

Ffi ES00 DATAD IS ASTER , DEUABTATrO 
N p CARNAGE . DESTRUCT I ON 



OD £S10 DATASROKENpOAH AGE, WRECK 

ED, BUST , » 
£1 ?E^0 DATAENLARGE r INCREASE, MA 

EN I FY , MAKE B I GGER , AUGMENT , W I 

D EN , PROPAGATE, GROW 
6F £S 30 DA T A ESC ALATE , E XP AND , I NT 

ENS I FY 

9L £S40 DATAMULTIPLY, FORTIFY, * 
AS £S50 DA T A ROUND p CIRCLE h CI RCUL 

AR. SPHERE p CIRCUIT, ENCLOSURE 
GC ?SE0 DAT AREUOLUE C SHAPE 3 , EL I P 

SEp* 

79 £S70 DATAARMY. PLATOON, SQUADR 

ON h REG I HEN T, DETATCHHENT, TP 00 

PS. CORPS, FORCE 
E4 £SB0 DAT AD IU 1ST DN, COMPANY, CA 

UALRY s SOLDI ER, COMBATANT, * 
SA £S90 DATAMETHODp SYSTEM, TECHN 

I DUE p STYLE," 
01 £600 DAT A BASE, LOWE ST p BOTTOM p 

DEEPEST, ■ 
39 £510 DATAF I RE (APPLIANCE) P RAD 

I ATDR , HEATER r RAD I ANT , OUEN , CO 

NUECTDR. BOILER,* 
E£ £G£0 DAT AD IS, GOUGE, TEARp SCAR 

C TEAR ) p H I P , PLOUGH , * 
Bl £630 DATAHAPPY. LAUGHTER p SMIL 

E , JOY p EX C I TED t SAT I SF I E D , ■ 
10 £B4 0 DATATAP< WATER) , UALUE , FA 

WCETT , * 

F9 £650 DATATAPCHIT) p STRIKE p HIT 
p THUMP, RAP p WALLOP h BLOW p * 

£6 £SBO DATAT ANGLE, INTERTWINE^ I 
NTERMI NGLE pMINGLE. CONFUSE , EN 
TRAP, * 

B3 £670 DATAINUERT, CAPSIZE, UPS I 

DEDOWN , TURNOVER . * 
SE £590 OATACAPTURE, ATTAIN pAOUI 

RE C THEFT > „ STEAL,* 
0£ £G90 D ATAHOLDC GRIP) , GRASP, GR 

IP a RESTRAINS GRIP) p WITHOLDp* 
FE £700 DATADATA, INFORMATION, IN 

STRUCT IONS , DIRECT I DNS , » 
£B £710 DATACUPp MUG. BEAKER, CHAL 

I CE, GRAIL , * 
67 £7£0 DATABLRDpHAWK, EASLE,EL!2 

ZARD , KESTREL , FINCH , TIT , UULTL 

RE, ■ 

9F £730 DATAPIPE, TUBE, CAPILLARY 

3 UEIN, ARTERYpDRAIN, * 
D6 £740 DATAlTIMORTALpDIUINEpUNF 

AD I NG t FOREVER, * 
BS £7Sffl DATAIMPASSIUE, UNEMUTIDN 

AL, SERENE, UNFEELING t * 
FS £7S0 DATAPLUNGE, IMMERSE, SINK 

C BURY ) , EMBED p BURY. * 
GO £770 DATASCAREY, FRTGHTENING, 

TE RR I FY I NG , MDN5T E ROUS CDEADLY 

3 , WORRYING, EVIL, DEADLY 
BF £790 DATA DANGEROUS , * 
IS £790 DATA UGLY p HONS TE ROUS C UGL 

Y? .HIDEOUS, UILE, GARGOYLE, * 
SS £B0O D AT AflEAUT I FUL, GORGEOUS,. 

FABULOUS, PRETTY , HANDSOME , DEL 

ECTABLE , B QNNY , RAUES H I NG 
FB £010 DATAPULCHR I TUDE , * 
FE £9£0 DATA5KINNY 3 IHIN. EMACEAT 

EO , STARRED , UNDERNOURI SHED a * 
£9 £930 D ATAFAT , PLUMP r OBESE p CDP 

PULENT p PORTLY , * 
0G £ 04 0 0 AT A BO OK f UO LOME , FUEL ICA 

T I ON p ANNUAL p PERIOD! C AL , ESSAY 

P FDL 10 p THESIS 
B0 £B50 DATAPAPER, PARCHMENT, MAN 

■JECfi TPT . SHEET , DOCUMENT 
FE £B60 DATABRI EFCL ITT J, DI RECTO 

RY, MAGAZINE, SCRIPT, * 
EB £B70 DATACONTESTp COMPETITION 

, TOURNAMENT . TEST , QU I £ , HEAT* C 
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B0 £990 DATACOMPETEpTRYCRACE^R 
ACECCOMFET ITION> , CHALLENGE , F 
ISMT, RIUAL, * 

B4 DATATEIUMPH p WIN , DEFEAT , 

0D 2322 CATASTAR.MOCN, PLANET, UN 

IL'ER^E , GALAXY , SCLAS SYSTEM, !1 

ILKY WAY, RED GIANT 
SI DATABLACK HOLE, WHITE DM 

qp" .-'ETECR, -CHET > SH™OT I % JG ST 

AR 

51 ?S5* 2ATAAETER IOD, * 

BE ZATACELUDE , F2GL DECEIVE 

T" 1 72— T i£- T q T rv nrr^i i— ■ ■> r- 1- ' 
i — , - ■ - ^ - - — — - - - u , i_ * i_ , . - 

CF 2SE? DATAFANCY, ORNATE, COMF1 I 
CATE3 , * 

SA £9E2 BATAINCREDIBLE^NEELIE'J 
AELE , AMA2 1 NG p FANTAET I C C FANT A 

sy: 

36 2970 DATAFALLACY, INCQMCEIUEA 

3LE p ASTOUND ! NG , UNTRUTHFUL , * 
F3 ZSB0 DATAFANATIC, ENTHUSIAST, 

FOLLOWER „ DISCIPLE , PROTEGE 
C4 £990 DAT ALE ARNER , PUP I L , SCHOL 

AR , BEG I NNER p APFRENT ICE , TRAIN 
„.EE, NOUTCE, * 
FD 3000 DATAFEFSDNIFY, IMPERSONA 

TE, CARACTATURE , * 
EG 3010 DATAWRONGp INAPPROPRIATE 

, INCORRECT MISTAKEN , * 
CG 30B0 DAT A YOUNG , IMMATURE, CHlL 

DISH, JUUENILE, * 
9D 3030 CATARKiT.^T^T-.JPCnr-^E.PU 

BLIC NUISANCE, * 
30 3040 DATACONTRDL, INFLUENCED 

ONTROL 3 , ORDER C COMMAND ) 
BF 3050 DATA GO MM AND , D t RECT p LEAD 

t SUMMON C COMMAND J 
13 325(3 DATAPRE5IDE , ADMINISTER, 

CONDUCT p MANAGE , OFFICIATE 
AS 3070 DATARUN^ CDNTRGL ) , SUPERU 

I SI,* 

65 30B0 DATAREMOTE , FAR AWAY, ISO- 
LATED p SECLUDED , PR I U ATE p * 

FC 31390 DATASTICK, FIXtSTICK^GL 
UE , ADHERE , CEMENT p BOND f TIE* HO 
LDCTIE? , * 

DB 3100 DATATRAITOR , DISLOYAL, D I 
SHDNEST p ENEMY p * 

D0 3110 DATATRAMF t UAGRANT p * 

El 3120 DATADISGUST, AUERSION, IN 
D I G MAT IUN , HE PU BN ANC E , + 

FE 3130 DATAF-ASY, SIMPLE , * 

52 3140 DATATRAN5PGRT, CARRY, CON 
UE Y C TRANS ? p FORWARD , MA I L t * 

CE 3150 DATATRANSMtT, BROADCAST, 
TELL p ADMI t, CDNUEYtTELL) , SPEA 
K „ TALK , * 

11 31G0 DATAACT, PORTRAY, RECREAT 

Ep PRETEND, * 
3D 3170 DATAREFAlRpFIXCMEND} t MA 

INTAINpMEND, * 
9F 31B0 DAT A IMPLORE., BEG , ASK , PER 

SUAOE, SUGGEST CASK 5 1 SOLICIT, B 

ESEECH, * 

27 3130 DATAORDERC FORM) p FORM. 5H 

APE , ORGAN ISAT ION, STRUCTURE t F 

ORM^ p LAYOUT, * 
FB 3200 DATATRYCSTRIUE) ,STRIUE. 

ATTEMPT, HAKE AN EFFORT, DO,* 
E7 3£10 DAT AF AST I D I DU5 , FUSSY , SE 

LECTIUE, CHOOSEY, FINICKY, * 
S4 32B0 DATA5LIPPY r SMOOTH p ICYCS 

LIPPY) K FRICTI0NLES5, * 
6? 3E30 DATASLIPCSLIDE5, SLIDE, » 

53 3240 DATATHOUGMTLESS, TACTLES 



S , CARELESS , CAREFREE , * 
ST 3250 DAT AT ACT I C5 , PLAN , PLANS T 

STRATEGY, IDEA, * 
£D 3£&0 DATACK ANBE p ALTER t R EC ON F 

IGURE , REALIGN, RESET , * 
EB 3S70 DATABENTLECKINDD , KIND, B 

EN I C5Np GRACIOUS, SALUTARY 
EE 3EB0 DATATENCER , GDOD Id ILL , Hi 

OUGHTFUL, CARING 
3F 3230 D ATAn I LD, SOOTHING, CALM. 

BENEFICIAL, BENEUOLANT , * 
F9 3300 DATASTRUOGLE, FLOUNDER ,G 

IUE IN.BIUE UP,* 
4B 3310 DATAIMPRE3S, IMFRINT p STA 

MP p EWGRAUE , MARK , * 
B£ 33B0 DATACFESCENTCSHAPE^ p ARC 

, SICKLE , CURUE , * 
00 3330 DATAREUaHJECRGTATE? , TUP 

N AROUND t ROTATE , SPIM, * 
BC 3340 D ATABR 1 9TLE .HAIR, PR I CKL 

E p SPINE, STUBBLE , THORN p WHI5KE 

R, NEEDLE.* 
EB 33SE DATABOILCAGRIGD ,CLAY 1 DI 

RT p OUST „ EARTH , GROUND , LOAM , SA 

MD t * 

SF 33G0 DATASD I LED CD I RT) , BEDRAO 
GLED, FOULED .GRiriMYp DIRTY 

LB 3370 D AT AMUDDY, POLLUTED. SHE A 
RED , SPATTERED . SPOTTED 

CF 3296 D AT AST* IN, TARNISH, FILTH 
t * 

C9 339B DAT A WRECK AGE p DEBRIS, FftA 

BUCNTS , HULK p REflAINS C WRECK 3 , R 

UllLE, RUIN, WRACK, * 
4A 3400 DATACREST, APEX .PEAK, PIN 

NACLECSHAPEJ , SU!1MrT,T0P, * 
11 3410 DATAREUOLUER, GUNpFIREAR 

M, MACHINE GUN, CANNON p CHAIN G 

UN, BAZOOKA, CARBINE 
S0 3 H5'G DAT AM AGN UMCGUN J , * 
71 3430 OATASHIPC UiAR) , FRI GGATE , 

CRUISER, BATTLESHIP, CORVETTE 
13 3440 OATAEESTROYERiiSHlP: a TDR 

PEDO-EOAT, DREADNOUGHT, A IRCRA 

FT CARRIER , * 
4E 34S0 DATASHIPCMERCHANT) , STEA 

rrER s TUG , KETCH, BR 13, TEA CL I PP 

ER f BOAT, CRAFT 
EF 3460 DATA Y AC HT , PA CKET C S H I P 3 , 

L I NER 'SHIP!? p FRE I GHTER 
ES 3470 CAIAFREIGHTER, UESSELCSH 

IP5 p TRAWLER p WHALER, LAUNCH CSH 
IP!) p SPEEDBOAT 
94 3490 DATACANOE , FERRY C SHIP) . D 
REDDER p * 

SG 3490 DATASOEPIETY, TEMFERENCE 
, REGTRAINTT ABSTAIN? ,MODERATI 
DN, ABSTINENCE, * 

D7 3500 OPTASNDBBERY, ARROGANCE, 
CONDESCENSION, PRIDE SNOOTY p * 

9F 3S10 DATASOCI ETY P CULTURE r HUM 

AN I T Y , MANK I ND , POPUL AT I ON . SDC 

1AL ORDER.* 
SA 3520 D ATABR I GHT, BEAMING r BR I L 

L t ANT , DAZZL 1 NG , GLEAM I NG , GL I T 

TERINO.GLDy I NGC LIGHT? 
EB 3530 DATALUM INDUS, ILLUMIMATE 

D, RESPLENDENT, SHIMMERING, SHI 

NING, LIGHT, • 
DB 3540 DATAA55UNE, PRESUPPOSE pP 

REJUDCE , * 
BE 3SE0 DATASTOP , PREUENT, CHECK C 

STDP) , HAMPER 1 ? STOP? , HOLD BACK 

, AUERT , FOILCSTOP: 
SB 3SB0 DATAHINDEP. IMPEDE, OBSTP 

UCT, EAR C STOP? , * 
CF 3570 DATAHAMPERCFODD? , PARCEL 

, PACKAGE p LETTER , ENUELOPE<! FOS 



TAD h * 

Bl 3SB0 DATATHEOREM, THEORY pDEDU 

CT ION , GUESS , FORMULA , HYPOTMES 

IS. PRINCIPLE 
Ch 3S9B DATA I NFERENCE h C0NCLU9 1 0 

N . JUDGEMENT . REASON 
B4 3SG0 DATAPRDPDSlTrON, RULEpST 

ATEilENT, • 
A7 3B10 DATATHERAPY, CURE, HEAL IN 

G, TREATMENT, * 
96 3650 DATATHEOLOGY, RELIGION, 0 

TUINITY, ECCLESIASTICAL . CHURC 

H( REL I G 3 p DDCTR I N , * 
9C 3630 DATATHTEFp BURGLAR pMUGGE 

R, CRIMINAL. EMBEZZLER, LARCEN I 

ST, PILFERER, ROBBER 
79 3G40 DAT ASW I NDLER , SHARK C MONE 

Y) , BANDIT p HIGHWAYMAN, CROOK , S 

HOPLIFTER, STEAL 

3BS0 DAT ACHE AT, PICKPOCKET, * 
74 3560 DATATHAW , DEFROST . MELT, Id 

ARM UP,* 

7C 3670 DATATENSION, STRAIN P STRE 

TCH, TAUT. TIGHT, PULL r * 
47 3500 DATAWRITING, CALLIGRAPHY 

a PENMAN5H I P . HAND WR ITING p SCFftA 

WL, 5tTl?IHBLE, * 
ID 3530 D AT AWR ITER, AUTHOR, COLUM 

NIST, ESSAYIST, NOUELIST, WORDS 

niTH, * 

60 3700 DATAENUELOP , BLANKET . CLO 
AK p CONCEAL , EMBRACE , ENCASE p EN 
CIRCLE p ENCLOSE 

79 3710 DATAENC0ffPA55,ENGULFpEN 
WRAP , SHROUD p C I RCUMNAU I GATE, * 

4 A 37 E0 DATAWRAPP I NG , ENVELOPE , J 

ACKET , COUEF I NG C ENUEL 3 , AWN I NG 

p SHEATH pSLEEUEp* 
AD 3730 DATAENUTRDNtlENTp ATMOSPH 

EREr SOCIAL} , BACKGROUND , COND I 

TIONS, CONTEXT 
4F 3740 DATADDMA IN, HABITAT , LOCA 

LE , SETT I NG p 9 1 TU AT T ON , SURROUN 

DINGS , TERRITORY , * 
CG 37S0 DATAEN^ISAGEpCONCEIUE □ 

F , CONCEPTUAL T ZE p CONTEMPLATE , 

IMAGINE, PICTUREC I0EA3 

94 37G0 DATATHINK UP K y I SUAL IZE , 
m 

ZF 3770 DATACOMRADE, COMPATRIOT, 

COLLEGUE , FRI END , COUNT RYMfl AN , 

CITIZEN, * 
IS 3790 DATAMENSURATION, ASSESSI1 

ENT p CALCUL AT I ON , CAL I BRAT ION , 

COMPUTATION 
9A 3790 D AT AE5T I MAT I ON , ME ASUREM 

ENT . SURUEY , * 
10 3900 DATALEARNED, ACCADEMICpC 

ULTURED, EXPERT, INTELLECTUAL, 

LETTERED ,,UERSED 
1C 3B10 DATAWELL-READp * 
15 3G?0 DAT ^GRAUE YARD, CEMETERY, 

BUR I AL GROUND , CHURCH YARD , NE 

CROPOLIS, * 
8E 3630 DATACONUOKE, ASSEMBLE pCA 

LL TOGETHER, COLLECT 
EC 3640 DAT AC ONVEN E , G A TH E R , M US T 

ER p SU(1M0N< GATHER) , * 
43 3950 DATACORRESPDNDENTpCONTR 

I BUTOR , REPORTER , RE PRESENT AT I 

UE , * 

EA 3BG0 DATACOUNTLESS, ENDLESS, I 

MMEASURABLE , INCALCULABLE p I NF 

INITE, INNUMERABLE 
DE 3B70 DATAL IM ITLESS, * 
BA 3BH0 DATACOStlETICpSUPERFlClA 

L,ON THE SURFACE h GLOSSED OUE 

R s * 

4F 3690 DATACOUNTERBALANCEpCOUN 
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continued on page 59 



GAME REVIEW 

Battletech 



Giant Fighting machines wielding lasers, machine guns 
and missiles clash in this game of futurisitc combat. 
It's a game that's remarkable in two respects not 
only is it based on a cult series of board games, but also 
represents Infocom's entry into the world of role-playing 
games. 

In Battletech, you are Jason Youngblood, trainee mech 
pilot and son of the legendary Jeremiah Youngblood, As 
the game begins, you Ye a long way from the heat of the 
battle, in fact youVe only just started your training in mech 
control and weaponry. It's a process that's long and dull, 
but necessary if you're going to survive the rest of the game. 
The problem lies with the Kuritans, a nasty bunch who 
may at any moment invade your base and destroy your 
entire city. 

You always fear such an attack, and expect it any 
moment (the game can't be this dull for much longer), and 
sure enough it comes just before youVe crammed in all 
the training you require. Suddenly, youYe very alone and 
unarmed (unless you Ve had the sense to get yourself a rifle), 
you set off for Starport to seek out fellow rebels, 

Starport is another town that's been seized from the 
Lyran Commonwealth, and is full of people who'd like to 
have a shot at you, particularly if they find out that you Ye 
a rebel. So after a change of clothes, you try to infiltrate 
a victory celebration hoping that other rebels will do the 
same. You're in luck, as you meet your father's old friend 
Rex, who even has a "mech* for you, together with a quest. 
You must gather together all remaining Lyran rfebeis, find 
the secret store of mech parts and get off the planet. 

To add to your problems, Kuritans will pose as rebels 
to damage your mission, which will take you into adventure- 
style situations and battles with mechs and foot soldiers. 
Combat involving mechs - whether they are the fast but 
lightly armed locusts, or the juggernaut chameleons - is 
a dangerous art, in which you must use the terrain and 
your mech's abilities to outsmart and out-gun your 
opponent. 

In the game, you must specify a target for each of your 
weapon systems (a lengthy task for heavily armed mechs), 
and then plot where your mech will move. Movement and 
combat are then carried out simultaneously, with text and 
graphic sequences providing you with a blow-by-blow 
account. This may take a little getting used to, but it does 
provide you with the chance to decide your own battle 
tactics. For example, if you Ye up against a Locust armed 
with machine guns, then you'll want to keep your distance 
and out of their range. Alternatively, a Wasp hurling missiles 
at you has to be stopped fast, so you want to get as close 
as possible and add kicking to your arsenal of weaponry, 

A mech's main problem is overheating, which can cause 
a shutdown at the worst possible time. You can delay this 
by standing in water, but the best way is to conserve your 
weapons until you really need them. This can get critical 



if some of your heatsinks get shot up, and the repair bills 
can be extortionate. 

You can increase your chances of success through skills 
gained either at the training centre or added since, through 
courses or people who join your party. The most useful 
are medical skills to patch up your wounded (if a key 
character such as Jason dies, then your game is over - 
a bit like Neighbours, really - Ed) and engineering, that 
will allow you to salvage mech parts and ammo from the 
debris of battle to patch up your own mechs or even build 
new ones. 

Battletech is a massive game, with over 4 million 
locations to explore, hundreds of mechs to battle, people 
to deal with and fight, and adventure-style sequences to 
spice up the action just when you thought it was getting 
predictable. 

Touchtine: 

Title: Battletech. Supplier; Infocom (Activision), Blake 
House, Manor Farm Road Reading, BERKS., RG2 OJN. 
Tel: 9734-311666, Price: £19M. 
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on Amiga 



How to port those superb black-and-white Mac 
graphics over to your Amiga 
By Jay Gross 



Have you ever seen a Mac Pic- 
ture before, one that origi- 
nates on one an Apple 
Macintosh computer? You have to 
give them credit, their black-and-white 
graphics really do look nice. But the 
good news is that you can port those 
pictures over to the Amiga with a little 
effort, a tittle luck, and a kit of utilities 
from the freely distributable libraries 
of Amiga software. Oh, and a couple 
of expensive pieces of commercial 
software, too, if you want to get really 
fancy. 

To view a MacPicture on the 
Amiga, you first have to find a way 
of getting the MacFile into the Amiga, 
The easiest way is with your old friend, 
the computer BBS. Many electronic 
BBSs around the country offer graphic 
files in the MacPaint picture format. 
The Macintosh has many graphics file 
formats, but MacPaint is one of the 
most common. Look for MacPaint 
formatted pictures first, because 
they're the easiest to view on the 
Amiga. Download the files from your 
favourite BBS using your favourite 
terminal program. If you don*t have 
a modem, you Ye pretty well stuck for 
now, as there is currently no way to 
read MaeDisks directly, 

If you see files labelled Stuffit, 
forget them, Stuffit is a Mac Packing 
program like ARC, but is not machine 
independent, so ask, Maybe the 
sysoppery where you call will unMac- 
Stuff those files for you, While you're 
downloading, or at your next user- 
group meeting, try to collect up the 
following kit of utilities from the public 
domain libraries; 

A: Mac View by Scott Evernden - 
preferably the most recent version, 
B: Multi view 2.0 by Wayne Hogue. 
Documentation comes with the first 



version, and the program isn*t terribly 
easy to figure out without the docs. 
Ci Your choice of graphic screen saver. 
My suggestions are Iffencode by Matt 
Dillon and Scree nX by Steve Tib bet 
tf you have the commercial program 
GRABBIT, from Discovery Software, 



ir-jr v 



e other item on the shopping list 
is DigiView 3-0 from NewTek, It's 
possible that some of the other dig- 
itizing software on the market will 
work, but you 11 have to find that out 
lor yourselves. Digi View's software is 
all you need for this purpose, How- 
ever, it comes WITH the hardware for 
$199 95 (U.S. listed price). The current 
version is 3,0, and it's worth upgrading 
to if you have the older versions, just 
to keep the headache quotient down 
while loading and saving files. 

Both Multi vie w2,0 and Mac View 
will show a MacPicture on the Amiga 
screen. Multi view offers a number of 
read options, and will sometimes 
correctly display MacScreens that 
Mac View cannot cope with, Mac View, 
however, offers the ability to SAVE 
a MacPaint formatted file, as well as 
the option to print pictures, and to 
scroll around the displayed MacPic- 
ture in Amiga high-resolution or low- 
resolution modes. 

Try Mac View first. If it complains 
that the file is not MacPaint format, 





i 



you won't need the others, although 
ScreenX does some neat additional 
tricks. In a pinch, you could get by 
without a screen saver, but ifs nicer 
with than without. 

The other pieces of commercial 
software (besides GRABBIT) are for 
serious picture porting, First and most 
important is the $69.95 (ouch! that's 
the U,S. price) PixMate from Progres- 
sive Peripherals. It's by Justin McCor- 
mack, and it has a bunch of neat 
features that will be useful for many 
other things besides porting MacPic- 
tures. If you want to convert larger 
Mac Art to Amiga-sized screens, Pix- 
Mate is just the ticket. Deluxe Pho- 
tolab will accomplish the job, but not 
in the same wav as PixMate. 



try invoking it from the CL1 window 
with the command: 



Mac View -f < filename > % 

The "-P 5 in there tells the program 
not to worry about an incorrect 
MacPaint file header. The Macin- 
tosh's various softwares aren't too 
careful about writing that file structure 
out in an interchangeable manner, so 
files generated with different products 
may have variations of the file header. 

If the file w r on*t work with Mac- 
View r , try " Multiview2.0. Although 
Multiview2.0 has an option for saving 
to IFF file, it wont accomplish what 
is needed to make PixMate *s job fit 
in only 5I2K of chip memory. Use 
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Mac View in hi-rcs. The program has 
a slider on the right side of the screen 
for choosing which part of the Mac- 
Picture is showing. In addition, you 
can smooth- scroll the image with the 
mouse by pointing into the image area, 
holding the left mouse button down, 




and moving the mouse. 

Many Mac Pictures are smaller 
than the Amiga screen, particularly 
images intended for use as cliparL If 
the picture you're trying to import is 
smaller than the Amiga screen, you Ye 
home fret;. Use Mac View's SAVE IFF 
option, or GRABB1T, or IFFEN- 
CODE, or ScreenX to save the screen 
to an IFF disk file and that's that, 

Most Mac Pictures are, however, 
more lines tall than Mac View (or the 
Mac) can display at one time. On the 
origin ai Macs, the screen resolution is 
512 x 380, so who but Apple knows 
why the pictures are bigger than 
Amiga's 640 x 400 screen? Maybe the 
purpose is to print a letter-sized sheet 
and not enjoy the whole thing on the 
screen at one time at all. But whatever 
the reason they are bigger. 




mm 



To get the bigger Mac Pictures into 
a single piece viewable on the Amiga, 
you 11 need Pix Mate's expensive fea- 
tures. If your intent is to use the 
finished image as line art, you'll also 
need DigiView 3.0 for the final con- 
version back to black-and-white. 
Here's what you do for the bigger ones: 

First, with MacView in 640x400 
mode, get the top part of the Mac- 



Picture to show. Next, save the screen. 
The latest version of MacView has a 
nice pulldown menu option for this - 
appropriately named SAVE IFF. 
However, if you have an older version, 
you can multitask some screen saver 
software to do the job. Using GR AB- 
BIT, it's a hotkey operation, with 
ScreenX, a menu proposition. Using 
1FFENCODE, you get a CLL CD to 
where you want the files to go, as well 
as 1FFENCODE. Left Amiga M 
shows the picture so 1FFENCODE 
can copy it out to a file. Leave the 
CL1 active and press return when the 
picture is showing. 

The next step is obvious - do the 
same thing for the bottom half of the 
MacPicture, Be sure to use a different 
filename so you'll have two halves in 
two files. It's best to have some overlap 
to make lining up the two images easier 
later on in this involved process. The 
rest is a job for PixMate. 

Before you start, plan on using up 
some disk space for all this, as the file 
size for each half just about quadru- 
ples. Also it's best to save frequently 
and with incremental filenames, so if 
you make a booboo (it's easy to do!), 
you won't have to start over at Step 
One. Allow at least 300-K of disk space 
for EACH 40-50K MacPicture you 
want to convert. Of course, when the 
job is done, you can safely get rid of 
all the extra files. 

Mac View's display is four colours 
(note the green gadgets in its title bar). 
You want greys, not greens, but an 
IFF screensave will have a four-colour 
palette to start. You crop out the green 
gadgets and reformat the picture to 
allow 16 colours instead of four 
(memory consumption goes WAY 
up!). Pictures saved with MacView are 
two colours, and so are much neater 
to start with. 

Although other products besides 
PixMate will do the job we've done 
you need PixMate for the next part; 
diffusing the black-and-white image 
into those extra bitplanes, making a 
picture with shades of grey instead of 
blobs of black. The purpose of con- 
verting to shades of grey is to keep 
the next step - removal of some of 
the lines of the image - from making 
a big mess. 

Okay, load the TOP half of your 
picture into PixMate; use the pro- 
gram's DISPLAY option to turn ON 
bit planes 3 and 4, The program will 
automatically reformat the picture to 
16 colours when you exit this option. 

To crop off the green gadgets, you 
can either use the CLEAR AREA 



command, or scoot the image to the 
right with SHIFT- < right cursor >, 
What goes off the right side of the 
screen is gone forever, so centre the 
image for further work. Next, do a 
PACK COLORS and a SORT 
COLORS (low to hi) on the image, 
and save the image, in case of disaster. 
This is the TOP file. 

The next step in all this is image 
processing to "soften" the image into 
those extra bitplanes. Most of the time, 
the softening should be done at this 
point. However, for particularly dense 
pictures, you might get better (and 
faster!) results by waiting till after 
youVe reunited the halves to do the 
softening. Experimentation is the only 
way to figure out which is which. 

Using PixMate^ image processing 
panel, select il AVG L " This will take a 
couple of minutes, but it's very 
entertaining to watch, The result is a 
grey-scale picture, and a very good 
one, too, so, save it just in case. 

Next click back to the "DISPLAY" 
option, and select "COLOR" in the 
reduction/ enlargement side. "Color," 
rather than "Even," "Odd," or "Aver- 
age/* is usually the best way to make 
a size change for the Mac Pictures. 
With some images, "Average" will 
work fine, and it's much quicker, so 
you might want to give it a whirl and 
see if it works first, Use UNDO if it's 
not any good. 

You need to reduce the image size 
in both directions. The dimension 
containing the most detail will suffer 
the worst, so you might need to 
experiment with choosing "Thinner" 
or "Shorter" Hist or second. Use the 
"Pack Colors" option again, and then 
do a "Sort Colors." You want "high 
to low". Save this image! It's (finally!) 
the finished version of the top half of 
your picture. If you don't like the way 
it looks, experiment with some of the 
optional routes described earlier. 

Obviously, to get the bottom half, 
you'll have to go through the same 
steps. Do the same thing, in the same 
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order, to get the bottom picture in the 
same state. You can use the OTHER 
SCREEN feature to line up the images 
with each other before you go into 
image processing, but the AVG func- 
tion will insist on your dosing down 
the OTHER screen It's memory 
intensive, and it wants pure, unclut- 
tered CHIP memory too. 

The final step is combining the 
shrunken, grey-scale images into one. 
Don't delete these files, however, if you 
plan to go to the DigiView step - some 
images work better through that part 
as halves, rather than wholes. To save 
memory, you can try reducing the 
number of colours back to two, after 
all the diffusing, packing and shrinking 
has been accomplished. However, 
youll lose detail from the picture. 



perfectly, use the "Clip" option to get 
both onto one screen. Save the image, 
and it's (finally!) done. 

The result so far is a grey-scale 
picture half the size of the original 
MacPicture as ported to the Amiga 
(the Macintosh uses only a nine-inch 
screen, so the final image size isn't 
much different). However, if you want 
to use the image as line art, say. in 
a desktop publishing application, 
youll want to go the extra mile with 
DigiView, But take heart - the Dig- 
iView part is not nearly as long and 
involved as the PixMate section. 

Also, you can try MacView's 
IMPORT IFF function. It tries to 
dither Amiga colour pictures into 
blobs of black-and-white acceptable to 
the Mac Screen, Sometimes the result* 




To match the pictures, you want 
the palettes to be exactly the same, 
even if you use something besides 
PixMate to do the joining. To match 
the palettes, load both pictures into 
PixMate at once one on each screen 
- pick out the one with the fewest 
colours, and then invoke PixMate*s 
"Match Palette*/ "With Other" option. 
You should go through this step even 
if there is no discernible difference 
between the palettes, and if you plan 
to work on the images in some other 
program, you should save the files 
after the palette matching is complete. 

To merge the two images with 
PixMate^ toggle between them with 
"Flip 7 * and adjust the position of the 
images with < Shift > < cursor key >. 
When the two images match up 



are quite nice, but HAM pictures don't 
make the translation very well. After 
the Mac Version of the Amiga file is 
showing, save it either to MacPaint 
format (for torturing your local 
MacBBSs) or to Amiga IFF, to get 
a two-colour image from a colour one. 
The DigiView step is called for if this 
doesn*t work, Especially if you like 
playing with DigiView. 

First, load up DigiView. You don't 
need to hook up your camera and 
lights j because this is a pure software 
operation. Set DigiView's palette to 
TWO colours, making the first one 
black, and the second one white. You'll 
have to change the second one from 
grey to white with the sliders. Select 
FREEZE PALETTE, and click on 
COLOR, This brings you to the 
COLOR menu, where you need to 
reduce the contrast by several clicks 
(for a very detailed original), and/ or 
raise the sharpness slider by three or 
four clicks (for a blocky original). 

Then, simply LOAD the finished 
picture that youVe saved out of 
PixMate. DigiView will display its 
results as it goes, so if you see that 
the image needs more contrast, bright- 
ness, or whatever, stop the process 
with the left mouse button, make the 
changes, and select DISPLAY. After 
some trial and error, you should get 
a pure black-and-white effect from the 
finished picture that's every bit as nice 
as the MacPaint original. 

Whew! That's it. The whole process 
- including the DigiView part - from 
start to finish, Just think how long 
would it take you to redraw the 
picture! 



Perm Li in Lust 
Figure 1. 
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Window on a Maze 



Check out this new maze game for younger people that 
can't cope with the big stuff 
By 5. T. Burke 



Having seen my daughters face 
fall enumerable times as an 
unchivalrous alien brings yet 
another game to a quick and dissa- 
tisfying end (one that everyone else, 
it seems, can master easily), I decided 
to have a go at writing a game that 
would allow her to finish, yet remain 
a challenge both to her and to those 
a little more capable. 

After much head-scratching, I 
decided to have a go at that old 
favourite - the maze, where the object 
is to find the exit in the shortest 
possible time. However, my game 
would have one added challenge - the 
player would not only decide on the 
dimensions of the maze, but also the 
dimensions of the window through 
which the maze can be viewed. Furth- 
ermore, players can decide to create 
a new maze, or re-run the one before. 
Another option is the choice of 
running speed. Run too fast, and you^ll 
crash into walls. You may also redefine 
the keys to be used. The game itself, 
and the 'Maze Generator', are written 
in Code - I found Basic a little too 
slow. 

Note that on starting, the following 
keys are defined :- 

Z = left: X = right: RETURN = Up: 
CSRL/CSRR " Down 

Space Bar gives time remaining, 
(Joystick in port 2 cm be used button 

= space), 

ANY OTHER KEY WILL LEAD TO 
MENU OR RERUN THE 
PROGRAM. 

Type in and save the listing. The 
code is included in the basic program. 
If you wish to increase the maze size, 
then you can lower variable which 
is the approximate end of memory 
used by the program, One way is to 
take out the REM statements and 
make the DATA statements a seperate 
program. Don't forget to take out the 
first GOSUBifyoudo. 

Finally, this program makes use of 
Lhr little-used Extended Background 
mode of the 64 r 
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EH 100 GD5U.B2Q0B t REM PUKE H 

/C DATA 

54 110 : 

F* 150 POKKS.BOf PDKE5S > 135:CLfl 

BB 130 : 

C3 140 R£n*«»**«***** ******** 

8E 150 REM FUNCTIONS 

EF 1E0 REM***********"**""" 

05 170 DEF FN HBCXWNTCX/£5B> 

E9 180 UET FN LBCX3-X-FN HBtXl- 

31 190 p EH*" "*»"***"""*" 

CG 200' REn UGPIGBLES 

SD 210 REM********************* 
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C64 PROGRAM 1@ 



Bfl 


3£E 


5- 10000 


r REM 


MEJIORV 




START 








E30 


T-409S5 


: REM 






LIMIT 






4C 


E40 


L-15:Uf-15 


■FEh 


UHMDDUI 


IB 


250 


G-15:K-15 


: repi 


MAZE 


::u 




C-l 


: REft 


SPEED 


FE 


270 


PDKE64G „ 1 


: REM 


CuESOF 


11 


£80 


POKE53^SE>2 


s hem 


5UHRDU 




ND 








19 


E30 


FDKE^3aB4,5 


: REn 


UIALL 


ee 


300 




; REM 


BORDER 


CE 


310 


PDKE53eSl ,? 


: REM 


Backs R 



□UNO 
9E 320 fiEri 



FS 330 REn MENU 
SA 340 REP*""*****"™*-* 



be 350 PDKEsgees.PEEKcsises^Qiie 

4: HEM EXTENDED BACKGROUND MO 
□ E 

3E 3B0 PRINTCHRSC147D 

F0 370 PRINTSPCC 12) ; "START 

. . . . .5'' 

7E 3B0 PR INT: PRINT: PR I NTSPC C 1SD 

; "ALTER WINDOW . ...tf" 
47 330 PR I NT : Ptt I NT x PR I NTSPC C Iff 5 

; "ALTER fiAZE M " 

70 40© FRINT:PRINT:PRINT5PCC12> 

j ""ALTER SPEED 

H3 410 R$- "REDEFINE KEYS" 
4r _i_ 4E0 PRINT : PR 1 NT ; PRINTS FCC 12) 

;RS; ■ . ,K" 
gp 43E) PRINT:PRINT:PRIfJT5FC(ie) 

; "QUIT. Q" 

DO 440 PHUyTiPRTNTrPRINTSPCCia? 

I CHR* < 16 > ; ta UI J NDDUJ ON A nA2E" 

38 450 FRINTCHRS<;i45) ; CHR*<:i45> 

OG 450 POKE532e3,5-HRNDt 13*11 

G0 470 GET EE : IFAS-" ,a 'THEN4B0 

OF 4B0 POKE53293 N 15 

F4 490 IFM- M S' F THEN1040 

70 5010 I FAS- ,J rrTHEN590 

CF 510 I FAS- "* "THEN9 L0 

AS SE0 IF At- J, K'THEN97C 

04 530 I F AS— H Q* r THEN FOKE55 a 0:FO 

KE5B n 160: P0KE53EB5 i FEEK<53E 

65)ANlir^] : CLR: END 
SE 540 IFAI<>'"W' a THENHB& 
B7 550 REn*"**" *#**•**•«»»»* 

7F 5E0 REfl ALTER WINDOW 

73 570 REh****** ■••**■ 

El 5B0 PRINT r PRINT: PRINT 5 PC tB^J | 

B3 S90 PRINT "LENGTH f ODD 3 TO 2 

BA S00 rNPUTDS : QD-UAL(QS3 : IFOO< 
3 OR QQ>%B OROU/e-INTfQO/E)T 
HEN 1000 

AE 610 PRINT: PR f NTSPC ; 

30 620 PRINT "WIETH CDDD 3 TO 3 
33" S K; 

E5 530 INPUTKS: KK-UALCKS.i j I FKK< 
3 OR KK>39DRKK/g*lNTClC3C/5)TM 
ENL000 

DC 540 IF S+CUI+KK-lJWL+OD-l J>T 

THEN 1000 
SB 550 Q-OQ: K>KK: GOTOS80 
IB 550 REM**" — «"******«*. 

Gfl 570 REM ALTER MAZE 

25 £90 REM*****"""***"***" 
****** 

9C 590 PRINT: PRINT; FRINTSFCC9) ; 
D8 700 LL-L 

S3 710 PR I NT "LENGTH pK 

jL; s INFUTL*-:LL-UAL<ILS>: IFLL< 
1THEN1 000 

I 



IF 7^0 FRINT: PRINTSPC^B) ; 

62 730 TT-r«TCCCT-S)/CLL+a-I>3- 

HF 740 IFIT<1 THEN L 000 
BE 750 L-LL 

7F 750 PRINT "WIDTH 1 TO M - TT ; " r . 

W; : INPUTUS: WW-UALCLTS3 ; IF W 
U<i PR UfW>TT THEN10TO 
ES 770 U-lilW : SOIDS90 
60 7S0 R£n"**"******™"**«* 



BS 730 J? EM ALTER SPEED 

AC B00 RErt**""****""****** 



41 910 PRINT: PRINT : FRI NTSPC t 10' 

EC B20 PR I NT "SPEED (£1 TO E55>" : 
C ; : INPUTCS:CC-UALCC*5: rFCC< 1 
□RCOS55THEN1000 

□9 830 C-CC: GOTOS30 

C4 640 PEn»*"**"*««*******- 

D0 050 HEM REDEFINE KEY 

S 

□ 0 660 rem***"""********-*** 



73 870 FRINTCHRSC 147? : PRINT: PR! 
NT5FCC 14? ; Rtf: FORF-0TD3 ■ PRINT 

:PRINT 

01 B90 PRINT: PR I NTSPC CIS!' -Ill Gsr 

"LEFT ! GHTUP . . , DDWN . " , 1 *F*S 

f 5>+" * : NEXTF 

54 S30 X-I : FQRF-GTD3 

B0 300 X-X*-l:PaKEt3S9*F*2BB,lS 

6 + XrFDKElEB9*F»l6a, 155* X 
4D 510 GETAS: IFAS- r,,, THE\'900 
EE 9E3 POKE yt*L. r " 48"' 11 +M I Dt ' "0 1 0 

71 31S M , 1 *-F*£ , E 1 \ PEEKf 197 
EC S3E GETAS : 3 FABO """THEN530 

A0 94? POKElBBQ+F*i60 l 15;POKE12 

Q5+FM60, U 
Bl 3F.O NEXTF 

4C pe p 1*»--*-p-*********+***» 



F2 970 REM QK DP ES?? 

□ P 1 

35 3B0 EE M "***"""*** ****»*- 



09 390 PRINT ; PR J NTSPC 1 "! 13": ■ ''OK' 1 : 
FDRF"-GTD300 l NEXT \ GOTD350 

0D 1000 PRINT: PRINT5PCC 17) j "ERR 
DR! 11 : PDKE532S0 , 1 1 - FDRF-0TO50 
0:NEXT:GOTQ300 

10 1G10 REn**"**** *«»«•******* 



03 10E0 REn CREATE F1AZ 

E 

AF 1030 REn»*"******'*«****** 



DS 1040 PDKE532B3 a 3 : REM PATH 
20 1050 PR INTCHRSC 1475| "GREftTlN 

G MAZE" 
0E 10G0 PCKE5328; . 0 
ID 1070 E-K-1:A-Q-1 
El 1050 PDKE 4SE0CC 
3B LC^O PCKE 4S19B.FN HE-'U! 1 
3E 1100 POKE 451B6, FN LH^UJ? 
DE 1110 PDKE 4SED4 a B 
E5 1120 FDKE E50,FN KET £ ? 
EA 1130 PUKEE43 , 0 : PDKE43 1 53 , FN 

LBCS3 

E7 1140 5n-5 + E. y E-KA/E: , *' , :W*B: j :PE 

M n^iZE START 
BT 1130 POKE ESE a FN HBCSM):POKE 

E51 , 0 

DB 11E0 POKE 4S170 , FN LB<!5M> 
36 1L70 E-S+ttJ + B)*CL+fll j RE 

n T1 EMORY END 
E4 11B0 Ef1-E*B/S-C«/£?*(W+B?:RE 

n nAZE Er4D 
D6 LI 90 POKE 254, FN KB C EH 3 
53 1200 POKE E53.F-N LBCEM^ 
31 iei0 >f-lNT f :PNDCl?*L>*CW+E) 
C9 1230 V-INTCRMDC1^*W> 
GA 1530 P-SM+X+V : RE 

M START PD5 



33 1240 POKE 3,2:F0KEH,FN LSC £?* 

. F3 1E50 POKE 3,E:PDKE4 1 FN LBC2* 

:^50 D DKE 5,0 PDKEG , FN HBO* 
CB+UI) > 

E7 1570 POKE I BE, 1 : P0KE1B3, FN LB 

7B 1BS0 POKE 1 B4 , 0 : POKE IBS , FN HB 

10 1E50 POKE B48 P F*J HB^P? 
GO 1300 POKE 247, FN LHCP^ 
00 1310 FORF-0TD3 : POKE4B920+F, 0 

: NEXT 
17 1320 : 

68 1330 SYS491S£:REM CALL nA?E 

ROUTINE 
7B 1340 : 

EE 1350 REM***"*"*"*****"" 



60 13B0 REM PRODUCE WING 

Obi 

FA 137? RE !l*********** 



EA 1330 2--CK-l?/g-CQ*l?/S* , CS*W 

3 iZ-AES^^ 1 

3E 133" C*P"Z 

8E 1403 POKE 4 £951. FN KBCEn 

40 1410 POKE435=0.FN LS^Di 1 

EB 142C L'-iaPH+TWT 1 : f . f ?5-D VE?*4 

0-<40 + K^ /S? 

£C 1430 FCKE4E3E3 . FN HPrU> 

57 1440 PDKE43522 1 FN LBCU5 

6D 1450 PCKE43324 , K - 1 : P0kE4592B 

,0-1 

E7 1460 PDKE43S27 n FN KBCZ; 

EC 147G F S DKEH^5?'E , FT' LE\Z? 

™4 14BC POKE 15E,F'I HE^B*'jJ'" 

Tt+an piOKE 1 5*? Ff! LE'E^W^ 

35 :S00 POKE iei>-isPaxEiB3.a 

EE 1510 TIS-"2CC000 SI 

09 15EG PR I NTCtfFS f + ^ 1 - "C S^^n 1 * 1 " 1 " 

05 153^ 

7A lS*i0 5VS43H95 : REM CALL TlNCO 

W ROUTINE 
EE 1550 : 

01 15S0 P R I NTC H R$ (19^;"TtnF _r "jT 

5E 1570 I FPEEK f SB3E0 ? m II 1 ORPEEK 

fl97>*60THEN15B0 
3C 1SB3 OQTO1520 
00 1530 PR1RTTCHRK 19? \ "TI r rE- ,h - T 

IS 

91 1503 IFPEEK^5G3^ > -LL10PPEEK 
M 97 5 - ECTH E^ 1 590 

41 1SL0 GOTG15E0 

2F LSEG PPINTTABM3> ; "ANOTHER B 

0 ? PIWE-V7N* 
T H 1E30 IFPEEK^383E0T-1I1THEN:E 

70 

A3 1G40 GETAfS: IFAE- " "THEN1630 

si IE50 rrfts-*N"TKEN3ie 

10 1550 IFASO "VTHEN1S30 
51 1670 PRINTCHRStl*!?) 

0E 1680 POKE PEEKCB4B>*a56*PEEK 

CB475 , ISC 
53 ISM POKE E4B , FN KBlPl' 
5A 1700 POKE e47 p FN LBCP> 
7A 1710 POKE FN M6CP?*E5S+FM LB 

CP?, 170 
A4 l-'EO GQTO1330 

?e £000 j3Eti***** w *****-**** + + + + 



33 2001 REn MACHINE CODE D 

ATA 

3C £005 REM""***"""-'*"** 



4E E003 F0KE545, 1 : P0KE532S1 , 0 
: POKeSJBBB, 0; PRINTCKRSC147> 

EE E004 I • l i9152 >, L-3000 ; PR I NTSPC 
(5^; fc, PDKrN5 MACHINE CODE DAT 
A >" 

50 P00S PPINTCHRSC14SJ; SPCC313 ; 

38-n-CHRSC157^ n h 
CI E006 B-0 : FOPF-0TO14 ■ RE ADA: I F 

A>E55THEN2005 
7E E007 B-B^:PDKEI+J*F n A:NEXTF 
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C64 PROGRAM H 



HI 2008 READ C : IF C<>B THEN P 
RINT CHRJCi47Ti M +ERRDR IN L 
INE > ,1 ! L+n : STOP 

1A 8003 J - J + 15 3 n-h-*-! i I F I+J<437 
25TKEN20D5 

5F 8010 RETURN 

58 300D DATA , 0 , 169 , 95 , 1 45 , 2 
49, 800 , 208 „ 851 , 830 , 850 , 165. 5 
50,201 , 160, 8734 

A3 Jtitfl LlfllA HUH, 841 , 180,50, 165 

,0, 134, 5, 153, 854. 145,851 , 36, 

91 , 138,8031 
D3 30S8 DATA 232 , 84GT , 5 , 554 , 1 75 , 

840,6,809,840, 830,8,809,845, 

165,8,8464 
71 3003 DATA 501,0,840,8,808,88 

B, 168, 14, 32,51 , 158,606.809,6 

50, 640,8640 

6C 3004 DATA 614,800.806,8,830. 

£55, 195,855, 197,554,506,4, 19 

G, 553,840,5675 
7B 3005 DATA 1.66,104,104,158,0 

„ 156,4. 165,647, 36,76, 133, L34 

,855, 1706 
£5 300G DATA 134,190,173,1.195, 

505,3, 195, 144, 30,209,6. 173,8 

, 195, 1B45 
0F 3007 DATA 605,0,195,175,80,1 

73,0, 195, 141 ,6, 185,173, 1 , 165 

, 141 , 1B16 
78 3006 DATA 3,195,165,845,133, 
653 , 1 G5 , 260 , 1 33 , 654 , 284 ,2,14 

4. 17, 195,2352 
AB 3009 DATA 547,54,117,1,133,5 

49, 155,249, 117,3, 133 , 25© p 41 , 

0,540, isse 

86 3010 DATA 13,155,647,55,645, 
3, 133,545, 1GG.24S, 245.5, 133. 
550, 162, 5313 


. 26 3011 DATA 0, 161 , 249, 201 ,224, 

208 , 68 , 165, 180, 128,249, 170 , E 

54,5, 144,3374 
£9 3012 DATA 17,191,190.24,101, 

247 p 133,291 , 155,248, 117, IBB, 

133,292,41 ,8272 
7B 3013 DATA 0,240, 17 p 181 , 192, 1 

33, 1B1 , 155,247,56,229, 181 , 13 

3,251 , 165,2351 
19 3014 DATA 248,245,184,133,25 

2, 159, 160, 162, 0, 129,251 ,165, 

249, 193,247,2727 
90 3015 DATA 165,250, 133,249,23 

3,0, 195,209,3,238,1 , 195,76,8 

S, 192,2227 
AO 3315 DATA 156.180,232,138,41 

, 3, 170,828,255,240, 3,75, 90, 1 

32, 152,2175 
E2 3017 DATA 0,191,247,199,169, 

160, 129,547,506,0, I 3S, 1E9.25 

5.205,0, 2311 
F£ 301S DATA 185,208,3,205,1,15 

5 , 192,4 t 176,40, 1 52 , 1 70 , 224 , 2 

, 144, 1312 

95 30). a oata 17,155,247,59,245, 

1 , 133,247, IBS, 249, 245, 3. : 37? , 

246,41 ,2194 
90 3020 DATA 0,340,28,165,547,2 

4, 117 p 3 1 133,247, 169. 249, 117, 

9 133 p 1B72 
37 30^1 DATA 548,41,0,240,11,16 

9, 170, 152.0, 129,247. 168,5, 12 

5. 2^1, 157 j 
FA 3022 DATA 96,76,85,182,32,15 

8.224,165. 140,41 , 3, 170,85, 17 
• , ■■ . 1 bb 1 

i 60 3023 DATA 1 95 , 1 33 , 2 , 1 73 , 1 . IS 
5, 133,3, 173,2, 155, 133,4 s 173, 
3, 1518 

CA 3054 DATA 195,133,5,173,8,19 
5, 141,5, 195, 172.4, 195,177,2, 
145 p 1745 

4E 3025 DATA 4,136,16,249,236,5 1 


, 185,48,30, 165,2 , 24, 101, 180, 
133, 1494 

91 302S DATA 5,155,3,101,182,13 
3.3, 165 p 4, 24, 105,40. 133,4, 26 
6, 1529 

3B 3027 DATA 5,105,3,133,5,41,0 
.540,211 ,169, 197,201,64,208, 
125, 1701 

Fl 3029 DATA 1 73 , 13 , 220 , 201 , 1 27 , 

840,243,201 . Ill ,240, 114, 162, 

0,41, 15,2088 
74 302S DATA 74,144,3,232.176,2 

50, 136,41, l h 240, 20, 139,74, 17 

0, 165, 1866 
0F 3030 DATA 247 , 54 . 1 1 7 , 180 , 1 33 

r 248. 155,^46, 117, 102, 133,250 

,41,0,540,5326 
D2 3031 DATA 15,138,74,170,165, 

247,56, 545, 180, 133,249. 165,2 

48,245, 182,2513 
CB 3032 DPTn 133,250,163,0,181, 

249,201 ,5,240,55,201 , 150, 208 

,33, 159, £227 
98 3033 DATA 1EC , 125 , 54^ , 158, " 

0,129.549, 155,243, 133,247, 16 

5,250, 133,540,2843 
1A 3034 DATA 155,247,55,237,6,1 

95. 141,0, 155, 165,248,237,7. 1 

95, 14L ,2235 
i 55 3035 DATA 1,155.152,20,142.0 

, 196, 152,0,233,508,253,206,0 

, 196, 194 3 
I 9F 3036 DATA 209,245,75,87,193, 

9E, 162, 11 ,201 , 12,240, 18,162, 

7,201 , 1920 
70 3037 DATA 23, 240 , 12, * G2, 14 p 2 

01, 1,340, 5, 152, 13,201 , 2,200, 

231, 171S 

5A 3038 DATA 138,76,175,193,13, 
0,0,0,0,0.0.0,0,0,0, 555 




AT LAST A POOLS PROGRAM THAT DELIVERS THE GOODS 1! 






THE PROGRAM THAT GAVE HUNDREDS OF DIVIDENDS TO ATARI ST USERS, IS NOW AVAILABLE 
FOR THE COMMODORE 64. POOLSBUSTER64 IS QUITE SIMPLY THE MOST ADVANCED POOLS 
PROGRAM AVAILABLE TODAY. LOOK AT THESE HIGH-SCORING FEATURES: I) POQLSBUSTER IS 
GUARANTEED, THAT'S RIGHT-WE'RE SO CONFIDENT THAT YOU'LL WIN WITH POOLS BUSTER THAT 
WE PROMISE TO REFUND THE PURCHASE PRICE IF YOU HAVENT WON SOMETHING WITHIN 
ONE YEAR OF THE DATE OF PURCHASE! 2) ITS THE STATE-OF-THE-ART POOLS PROGRAM. IT 
USES AN ARTIFICIAL INTELLIGENCE (A.I) SYSTEM TO FINE TUNE ITS PREDICTIONS EACH TIME 
YOU ENTER A SET OF SOCCER RESULTS. IT ACTUALLY LEARNS FROM THE RESULTS IT GETS 
WRONG. 3) IT KNOWS THE SCORE!. POOLS BUSTER CONTAINS A MASSIVE DATABANK. OF SOCCER 
STATISTICS WITH DETAILS OF OVER L0 ( 000 PAST MATCHES, 4) IT'S EASY TO USE. POOLSBUSTER 
IS FULLY JOYSTICK DRIVEN - THERE'S NO NEED TO USE THE KEYBOARD AT ALL. 5.) ITS VERSA TILE. 
POOLSBUSTER COMES WITH ALL THE U.K. SOCCER LEAGUES YOU'RE LIKELY TO NEED, INCLUDING 
GM VAUXHALL, NORTHERN PREMIER, BEAZER & HFS LOANS. AND YOU CAN ADD ANY OVERSEAS 
LEAGUES AS YOU WISH. 6.) YOUR FORTUNE IN THE STARS! POOLSBUSTER64 ALSO INCLUDES 
THE UNIQUE MAGIK PREDICTION PROGRAM. THIS FORECASTS LINES OF 16 POSSIBLE DRAWS 
ACCORDING TO THE ASTROLOGICAL POWER NUMBERS FOR YOUR NAME, DATE OF BIRTH & 
POOLS DATE, POOLSBUSTER64 IS AVAILABLE ON 5.25" DISK OR CASSETTE. 

POCI SIRI JSTr l?f)4 COSTS ONI Y £40 J SO HURRY 
ORDER ONE TODAY & WIN THE POOLS TOMORROW! 




VERBATIM 5_2S % -25/2D 43 JP\ DISKS: BOX OF 10 £3.50. COMMODORE ^-SDD DISKS: £12.53 FOR 10. TDK MF-2QD 3.-5' DISKS; (THE BEST ME5IA Tfr ^TftHf 
YOUR PROGRAMS) £14.50 FOR 10. SPECIAL DEALS IF YOU 9UY THEM WITH Dl^K EOXES. ..OYSTICK PRICES THE LOWEST IN UK. SEND CHG/PQ/ACCESS/ 
VISA CARD WO f EXPIRY DATE TO "APOLONIA SOFTWARE DPT YCM1. SOUTH SANK BUSINESS CENTRE, UNIT 12, PARK HOUSE. 1*0 8ATTER&EA PARK ROAD, 

lomdoh ekj] si 24HR . Q1 /738 . 8400 FAX . 01/622-1 063 
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COMMODORE AMIGAS 



Amiga Workbench 

More useful hints and tips for Amiga owners from 
computer huff Burghard- Henry Lehmann 



Dear Amiga Fans, 
Many people who come to the 
Amiga from 8-bit machines 
like the Commodore 64, are in some 
respects even more confused and 
daunted by this multitasking, super- 
graphic, stereophonic sound monster 
than those for whom the Amiga is their 
first computer. 

Vm talking about the well-known 
adage about old dogs finding it hard 
to learn new tricks. After all, those of 
us - including myself - who grew up 
on 8-bit machines like the Sinclair 
Spectrum and the Commodore 64, 
spend a lifetime (well, about ten years, 
which in micro computer terms is a 
lifetime) trying to find out exactly 
where everything is on the Amiga and 
how one uses and intercepts Rom 
routines and so on. 

In my time, a mouse was still a 
pest to poison or shoot or get rid of 
by some other inhumane method - it 
was not something that nestled next 
to your keyboard* So why did I torture 
myself aU those years with rubber 
keyboards of the Sinclair kind, if it 
can be that easy? 

Now we have to learn about such 
things as "open architecture", and if 
you want to use some memory, you 
have to ask the computer nicely and 
tell it how much you want and of what 
type. And then, when you don't need 
It any more, you must never forget to 
give it back! But, most confusing of 
all for the 8-bit brigade, there is no 
detailed memory map on the Amiga! 
How can you get used to such a thing? 

I'm just joking, because I have to 
admit that underneath it all, I'm far 
too much of a computer addict not 
to be fascinated by it all I think there 
are few areas of expertise, short of the 
philosophical question "Who am I?", 
that offer more scope for constant 
expansion of knowledge than 
computers. 

The Amiga is no exception. It's just 
another stepping stone in the con- 
stantly changing sphere of micro 
electronics and data processing con- 
cepts. But lefs get back down to earth 
and try to make sense of some of the 
new concepts of the Amiga and hope 



we can understand them. As lVe said 
before, one of the most confusing 
things about the Amiga is the missing 
rigid memory map + 

But why do we need such a memory 
map? After all, computer memory 
consists of nothing but a row of 
locations, each location given a name 
in the form of a number, Isn't it much 
better for the computer itself to take 
care of the organisation of its memory? 

When I started programming on 
the Amiga, the concept of libraries 
confused me no end, How can one call 
a routine in the computer without 
having anything more than the name 
of the routine? But let's get this clear 
first: libraries on the Amiga are 
basically nothing more than Rom- 
routines on any other computer The 
main difference is that the Amiga has 
carried the concept of using Rom- 
tolj tines much further than the older 
machines. 

On most of the 8-bit machines, you 
only found out how to use the Rom- 
routines after the machines had been 
on the market for quite some time, and 
only because the computer pro- 
grammers went to the trouble of 
disassembling the Rom, 

On the Amiga, the Rom-routines 
were from the start structured in such 
a way that they are accessible to every 
programmer, Some of the old 8-bit 
machines were, at least at the begin- 
ning, pretty coy about telling people 
how the operating system worked, The 
Amiga, on the other hand, was 
designed to be accessible from the 
start. 

But how can one use something if 
one doesn't know where it is? 

The statement that one doesn't 
know where each library is is strictly 
speaking not true and therefore con- 
fusing. If you look in the Appendix 
D-5 of the Amiga Exec manual, youll 
find all the library functions of the 
Amiga listed and in front of each 
function an address. But this isnt 
really an address - it's an offset, given 
in the form of a negative number. 

For ex ample y the Exec function 
AUocMem, which simply enables the 
programmer to allocate some memory 



he needs for his program, is located 
at -198, The base address for all Exec 
libraries is given in the one fixed 
memory address in the Amiga: loca- 
tion 4. Get this address and subtract 
198 from it, and youVe got the calling 
address of the Alloc Mem library 
function. 

If you want to call the function of, 
let's say, the Intuition Library, you 
have to open that library first. That 
is, you call the OpenLibrary function 
of the Exec library, which is at -552, 
and then Exec gives you the base 
address for the Intuition Library , that 
is, where the Intuition Library is 
located at this moment 

Each function of the Intuition 
Library has a similar offset. In other 
words, there is one fixed pointy and 
everything else is related to that fixed 
point. I sometimes think that the over- 
emphasis on C on the Amiga doesn*t 
help. On the old 8 -bit machines, most 
people started off with Basic and either 
stood with it, quite happily, or changed 
over to assembler. 

Basic, of course, keeps you as far 
away from the real machine as you 
can get. But, with all its limitations 
and depending upon the particular 
Basic dialect the machine allows you 
to use, at least it keeps things pretty 
simple. It is really a high level 
language. 

Assembler gets you well and truly 
into the machine If you really want 
to learn about a computer, you should 
attack it on the machine code level. 
The main problems with it is that there 
are a lot of unnecessary myths about 
machine code programming. Even the 
Amiga is best explained on machine 
code level. I just proved this by my 
explanation of what Amiga libraries 
are all about. 

I could now go on to explain how 
you pass certain parameters in certain 
registers before calling a library, and 
how it hands you certain parameters 
back in certain registers. 

If you look at it from the assembler 
level, it's all pretty straightforward, 

C, on the other hand, is neither a 
true high-level language, like Basic, 
which keeps you completely away 
from the machine^ nor to my mind is 
it a_s exact in explaining the machine 
as assembler is. 

Somebody said, everybody should 
learn about computer programming 
by starting off with assembler. It 
sounds crazy, but I agree! 
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A couple of years ago, a little-known company stunned 
gamcsp layers with a game called Army Moves, 
which was best known for its toughness, It was the 
game that sorted the men from the boys, as the slightest 
error resulted in failure. Now here's the sequel Navy 
Moves* 

Your mission is to seek out and destroy an enemy nuclear 
submarine. It's a task that's made even more difficult by 
the fact that you're alone. Your mission begins in an 
inflatable motorboat that's travelling at high speed towards 
a watery minefield full of floating contact mines that must 
be hurdled if your mission isn*t going to falter before it 
begins. To add to your problems, enemy troops riding 
aquatic bikes come hurtling towards you. Luckily, you can 
fire back to keep them at bay. Soon you 11 reach the 
underwater entrance to the enemy base, which means diving 
into the depths and tackling scuba divers and sharks. 

To get to the base, you 11 have to travel through an 
underwater cavern containing an octopus and a giant sea 
monster. If you're still hanging on to one of your five lives, 



you can carry on in part two, which takes you onboar 
the sub itself, 

Now your mission becomes even tougher, as you must 
plant a bomb at the base of the sub*s reactor and then 
force it to surface so you can transmit a message to your 
base and get rescued before the bomb explodes. Onboard, 
youll have to battle with marines armed with rifles and 
flamethrowers, and overpower officers to gain their passes 
(that will give you access to the more secret parts of the 
subs) and codes (that will allow you to order the sub to 
surface and transmit the message to your base), 

Your realistic chances of completing this mission are 
slim at best but, above average gamers who like their 
challenges tough will enjoy Navy Moves. 



Touchtme: 

Title: Navy Moves. Supplier: Langley Business Centre, 11 
49 Station Road, Langley, Berks S£J 7YN. Price: £9.95 
(eass), £14.95 (disk). 



jjL 
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PC Games 

Tony Heatherington assesses the latest games releases 
on the Commodore PC 



688 Attack Sub 

688 Attack Sub puts you in control of a top secret billion 
dollar US submarine in a series of missions that will 
take you into battle against surface destroyers, helicopters 
and submarines. These range from training missions against 
dummy ships to full battle missions in the world's most 
dangerous sea lanes, and even to the early conflicts of World 
War TIL 

To add to the fun, you can also swap to the helm of 
a Soviet Alfa sub to see how the other half lives, and even 
play a second player via a modem link which will surely 
provide the ultimate in submarine simulation, 

The sub is controlled through a series of screens manned 
by your crew, that carry out your orders issued through 
the mouse or keyboard. For example, at the sonar desk 
you can deploy and retrieve towed-array sonar, as well as 
create a 3D-sonar contour map to track enemy vessels. You 
can also send out active sonar bleeps, but this has its risks 
as it may alert the enemy to your position. 

Stealth and silence are essential to submarine warfare, 
and you must learn how to use the sea's thermal layers 
to hide behind until you're ready to strike. When you go 
to battle stations, you have Mark 48 torpedoes and even 



a few missiles to sink the enemy with, before diving to 
the depths and safety. Some commanders like to watch 
the torpedoes strike their targets in glorious 3D, but this 
can be hazardous , and may even cost you the mission. 

If the enemy do track you down, you can either run 
to safety or fire a noisemaker to decoy their weapons as 
you escape. The game really comes to life in a full combat 
situation when you know there's an enemy out there looking 
for you. If it's a juicy convoy, then you must plan your 
attack, avoiding the destroyers, subs and helicopters that 
will be escorting it. 

In a one-on-one against an enemy sub, things get really 
tense as you try and outmanoeuvre your opponent so that 
you know where he is while remaining hidden from his 
sonar. However, the sea is a noisy place, so you'll have 
to develop your own sonar skills to track down your prey. 

Submarine games are always popular, as they present 
an irresistible mix of skill and strategy and pile on the 
atmosphere as you dive, dive, dive into action. 

Touchline: 

Title: 688 Attack Sub. Supplier: Electronic Arts, Price: 
£24,99, 
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Abranis Battle Tank 

A brums Battle Tank % the land-based equivalent of 688 
Attack Sub, and puts you in control of an Ml Al on 
the frontline as World War ill breaks out. Hundreds of 
Russian tanks, infantry and helicopters have been detected 
crossing the border. You're desperately outnumbered and 
outgunned, but you're determined to go down fighting. 




As in 688, you control the tank from different stations, 
including those manned by the tank commander, gunner, 
loader and driver. Your tank is armed with an ami personnel 
machine gun and a main cannon that can fire either anti- 
tank or anti-aircraft shells, so it's important to have the 
right ammo loaded as the threat approaches. 

Moving the tank can be a little tricky to start with, 
as you can either move the tank or the turret through left 
and right rotate controls and forward and back acceleration. 

The gunner's station is probably the one youH use most 
as you can drive the tank, load weapons and aim and fire 
at targets. However you may want lo view the driver's station 
for accurate navigation, and the commander's screens to 
check fuel and ammo levels^ or even go up top to spot 
approaching aircraft. 

When the battle is raging, the battlefield will become 
strewn with smoking debris which may affect visibility, 
although you can switch to thermal imaging to continue 
tracking down your targets, The M1A1 is even fitted with 
a smoke discharger to hide you from enemies not fitted 
with thermal imagers. 

All these features combine to give you a chance in the 
battle ahead, but your early attempts may end up in your 
tank spinning around helplessly as you fire at anything that 
comes into your sights. However, you will then learn to 
use your scanner to plot the enemy and begin to use the 
3D terrain to your advantage. Also, youTI learn to stay 
within fuel range of a base where you can rearm and refuel 
before returning to the battle. 

Eight different scenarios tune up your fighting skills 
before you take on the full World War III campaign. 



Toacbline: 

Title: Ahrams Battle Tank. Supplier: Electronic Arts, Price: 
£24.99, 



Battlehawks 1942 

After warfare underwater and battles on land, the 
fight is taken to the air in this historical simulation 
of naval air combat in World War II. It's set in 
the Pacific in 1942, when the USA sprang into action alter 
Pearl Harbour, and clashed with the Japanese navy in lour 
key battles including Midway. However, these naval battles 
weren't decided by ships' guns but by aircraft that flew 
dangerous missions from the decks of carriers. In this game 
you can take on the role of either an American or Japanese 
pilot. 

After a few training missions to spruce up your flying 
skills, youVe ready for action and one of the missions 
associated with each of the battles, On average there are 
three missions for each side in each battle, so there's plenty 
of action waiting for combat pilots. To add to the game, 
the disks are supported by a 150 page manual packed full 
of historical mission data and accounts from the real pilots 
which include useful tips on planning attack runs and 
ensuring you get back home in one piece. 

The missions fall into four basic categories - dogfight, 
escort for bombers, dive bombing and torpedo attacks. The 
first two are aerial fights high above the waves, where height 
and speed can give you the edge over your enemy, but 
it's the bombing and torpedoing missions that will really 
test your skills. 

Your job is to deliver a bomb or torpedo on an enemy 
carrier that's defended by guns and its own fighters. Sounds 
impossible, but many have succeeded before you. The idea 
behind dive bombing is to fly high over the target to avoid 
contact and then dive down, drop the bomb and climb 
out of range before you get shot at or engulfed in the 
explosion. 

Torpedo attacks are the other extreme as you avoid 
detection by flying low - very low - over the sea before 
launching your torpedo and pulling out to safety. However, 
airspeed and range are important to ensure that the torpedo 
hits the target and sends the flattop to the bottom of the 
sea. 

Many of these missions are extremely hazardous, and 
the aircraft unsuitable to carry them out but success brings 
medals and promotions and a drive to play the game again 
and again, 

Touchlme: 

Title: Battlehawks 1942 Supplier: Lucasfilm Games (US 
Gold), Units 2/3 Holford Way, Holford, Birmingham. 
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Space.,. The final frontier. This is the game that all 
trekkies have been waiting for, as you boldly go where 
no game has gone before. In the game you control 
Captain James T. Kirk, Spock, Sulu, Chekov, Uhura and 
Scott in the Enterprise's most challenging mission yet. 

The Klingons have developed a ray that causes 
Federation stars hips to turn renegade, and this has set the 
alarm bells ringing in Starfleet Command, Their answer 
is to set up a guarantee zone around the infected areas 
and send in the Enterprise to sort out the problem. This 
works well in theory but the Klingons, Romulans and 
Federation planets trapped within the Klein Sphere object 
to this, making your task even more difficult. 

The screen consists of a large window surrounded by 
seven smaller ones that can be selected by clicking on them 
with a joystick controlled cursor. Through this method you 
can select the main crew members and control the ship 
through their departments. 

For example, Kirk is in charge of the stores (items that 
you find on worlds) and decides who forms landing parties 
by placing them on the transporter, Spock provides 
information on planets and systems selecting through Sulu*s 
navigation controls. Scott, naturally, controls the warp and 
impulse engines and warns if the dilithium crystals "canna 
take it", Uhura sends ana receives messages from Starfleet 
command, while Chekov controls the phasers, photon 
torpedoes and the combat screens. 

The object of the game is to locate the Ktingon device 
and find the means to destroy it. This quest will take you 
to planets and systems within the guarantee zone and into 
adventure-like sequences on the surface of life-supporting 
planets. Whatever the problem, each of your crew will have 



a different way of approaching it and it's up to you to 
choose the best way, 

For example, a door blocks your path. Sulu and Chekov 
want to break it down with force, Uhura wants to send 
signals at it, Scott wants to look for hidden switches and 
Spock wants to analyse it. Selecting the wrong option may 
either damage the door or the crew member so you can't 
just blunder around without applying some logic. 

Your reward for a correct solution will be a device that 
may help solve another problem elsewhere in the zone, or 
might be part of the final solution. 

Whenever an enemy ship approaches the alarm will ring 
and it's up to you via Chekov to track the enemy ships 
and blast them with either phasers or photon torpedoes. 
Any careless shooting could result in damage to the ship, 
its weapons or the invaluable dilithium crystals, Luckily, 
the zone is packed full of planets containing refineries to 
restock crystal supplies and friendly bases for repairs , but 
also strange worlds that drain your ship's energy. There 
are 21 different types of worlds in the game, so you never 
quite know what you'll find in a system. 

The original ST version of the game finally appeared 
18 months late, over a year ago, so it's good to see the 
C64 version here at last. It contains all the favourite Trek 
characters {except the security guards with only 10 minutes 
to live) and is sure to please Commodore trekkies, 



Touchline: 

Title; Star TreL Supplier: Firebird (Microprose), Unit 1, 
Hampton Street, Tetbury, Gloucs. Tel: 0666 54326. Price: 
£14.99 disk* (£9.99 cass)' 
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Address Book 



Tape users take heart! In this database program, you 
can tailor for your own needs 
By Moore 



The program presented here is a 
boon to all tape users who canl 
afford a disk drive. Too often 
we are left out in the cold when it 
comes to database type software 
This program offers a place to 
keep all those important name 
and address files, with 
printout facilities if required. 
This program has many advan- 
tages for the tape user. For example, 
as the entries are made, they are 
automatically put into the Basic 
program itself. When saved onto tape 
at the finish, the program and its own 
built-in Turbo loader are saved, thus 
eliminating the need for a seperate file 
of addresses, as well as the need to 
keep track of the cassette counter. You 
simply have to rewind the tape after 
loading, and it will save over itself. 

Building the program 

The program is built by typing in Prog 
I, and then saving it. Next, the Turbo 
part of the program, Prog 2, is typed 
in and saved. The third program, Prog 
3, which is the main body of the 
program, can now be typed in and 
saved. 

The three programs are now loaded 
in and run one after the other to make 
the final version of the Address book 
program, 





A few notes 



true value of the 



i)ytes Free' is a 

available RAM, 

'Entries MV is a guess at the total 
entries that might go in the program, 
as the length of each entry is a variable, 
If at some time this figure is found 
to be incorrect s the adjustment can be 
made to the value *52* in line 9070 in 
the main program, 

Any alterations made when the 




final program is in use should be done 
after the program has been run, and 
then stopped in the normal manner, 
This is because the turbo load part of 
the program is loaded back with the 
Basic, giving an incorrect value for the 
start of Basic variables. 

The nature of the program is such 
that it will always take up the same 
amount of space on the tape, and 
therefore will always load back in the 
same amount of time - 1 mm 45 sees. 
Pressing the 'Left Arrow* key will at 
most times return you to the menu. 

Main program 

From the MENU, the following 
options can be chosen:- 

OPTION 1: To enter a name etc. All 
typed entries are limited to 20 char- 
acters, INST/DEL key will delete the 
last character typed + After each entry, 
press RETURN. To leave a line blank, 
just press RETURN, 

Surname: Enter Name 
Title: Enter Mr A, Mrs S etc, Enter 
as you require the printout to read. 
The HI key will give an auto entry of 
Mr & Mrs, 

Forename*: Enter name/ names 
Address: Use seperate lines to enter 



address as required 
Tel* No: Enter the number, 
including spaces is required. 
For example - 0442877777 
or 0442 877777 or 0442-877777 
OPTION 2: To find an entry, 
enter just the surname. 
On iS THIS THE RIGHT ONE':- *N* 
will move on to the next entry with 
that name. TP will show the complete 
entry with options to Change Delete, 
Exit or Print. Press the capital letter 
of the key of your choice. 
OPTION 3: Will list all entries with 
options to Change, Delete or Exit 
OPTION 4: Will save the whole 
program to tape. 

OPTION 5: Will tidy up the entries 
whenever needed. Deletions are not 
dealt with in the final total until this 
option is used. Therefore it is suggested 
that this option is used prior to a re- 
save. 

OPTION 6: Will list through all the 
entries giving the option to print. 

Please note that the printer used 
was a Citizen 2 colour mini printer, 
and that using other types of printers 
may necessitate alterations in the 
program, namely in line 49660, The 
size of the label used could also vary 
with different printers , so some alter- 
ations might have to be made, but 
these should be obvious to you when 
typing in Prog 3. 

Final note 

Because of the way the program saves 
itself out each time, there's no reason 
why you shouldn^t use this program 
for things other than an Address book. 
For example, it could be used for 
Video cQllections or for the dreaded 
Train Spotting or... the list is endless. 
All you have to remember is to keep 
the fields the same size, and only 
change the text. 
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PROG1 



73 ia pr i NT" i: cle?: ,a : 

25 20 K-0:H«0:L-0 

BF 30 A-0O0+255+154C-030+25E*! 
54 

69 43 FOKJ-ATDC 

17 50 K-K+l s 1FK-17THEN140 

13 60 READX 

FO 70 L=L^X : irL>e55THENL-L-2S6 

□5 BO POKEJ,X 

57 30 PRINT " CHOnE , DDJdftJS, P1GHT4H 

30 103 NEXT J 

41 110 REflDJC 

7H 120 1FL-XTHEN1B0 
3A 13© GOTD160 
63 140 REAOX 

42 ISO IFL-XTHENL-0;K-0:H-H«-1;G 
OTO50 

5B 160 PRINT rt CDOWNe]EfifiDR IN LI 

ME" ; 1ESB0 + HM0 
2 A 170 END 

168 Ffil 'IT ^EOOWNc!] TRANSFER CO 
MPLETEP" - EMD 
A3 1000 DA TA169, 256, 133,251, 153 
,7, 133,258,230,251 ,509,6,230 
,252,201,150,31 
2A 1010 D*TA240, 11 , 1^,3, 177,25 
1 ,203,240,800 , 132, 3,208,247, 
96,58,237 



PROG 2 



73 13 PRINT "CCLRU " ; 
PS £B K-OiH-BsL-O 

C4 30 A-090+856+156: 0000+256*1 
B0 

59 40 FORJ-ATQC 

17 50 K-K*l= IFK-17THEN140 

13 52 READX 

FD 70 L-L+Xj IFL>S55THENL-L-3SS 
35 B0 FOKEJ a X 

57 30 PRlNr"CHDnE: i D0UN5 1 ffIGHT4:] 
kr 1000 + HM0 , J , X 
3 100 NEXT J 

41 110 READ* 

7H 120 IFL-XTHEN1Q0 
3A 130 GQTQ160 
63 140 READ* 

42 1S0 IFL-XTHENL-0-K-0: K-K + l -S 

DTDS0 

5B IBS PR INT J 'tDDttlN2H ERROR IN LI 

PJE* E i000+K*I0 
2 A L70 END 

F5 1S0 PR I NT C DOWNED TRANSFER CQ 

riPLETED" l END 
D9 1000 DATA56 , 155, 45, 133, 90 p 23 

3.13G, 133,35, IBS. 45, 133, 31 ,8 

33, a, 133,91 
Dl 1010 DATA96, 1£S, 171,308, 6 I IB 

9, 0,168, £06, 208. 4 „ 165, 55, IBB 

, 55, 133, 190 
D£ 1020 DATG96, 133, l?4, 134, S3, 1 

34, 175,32.191,193,230.89,165 

,99, IBB , B9 , 92 ' 
SI 1030 DRTP1133, 153. 134, 134, 172 

,0,3, 140, 166,2, 178, L , 3, 140, 1 

67,2,95 

F5 1040 DATA141 ,0, 3, 142, 1 ,3, 1E4 
,171,240,4, 133,55,134,56,162 
,255, 128 

19 1050 OflTA32, 142,251, 32,819,2 
58, 32, 219 , £52 , 32, 209 h 252 , 17E 



06 



EG 



91 



7B 



D? 



3C 



3G 



BF 



1C 



4F 



E3 



4C 



99 



B5 



3F 



1C 



C6 



□ 0 



IB 



02 



39 



EC 



75 



03 



5E 



EC 



, 75. 160,0,31 

1060 DATA!?? , 172,201 ,190,80b 
, £40, 238, 153, 38, 224, 6, 240, 13 " 
,224,7,208,239 

1070 DAT*2, 169,157,284, 11 .20 
B.9, 163, 199,44, 1E9, 152, 145, 1 
72,200,24,8 

1060 DATA177, 172, 101^133. 145 
,175,3,200,177,172,201,160.2 
40,243, 40,101,204 
11590 DATA 194, 145, 178,224,4, 1 
76, 169, 157, 170,2.832, 136, 177 
> 172, 157, IBB, 170 
1100 DATA2.232, 1B3, 76 157 IB 
B.8,20B, 170, 3B, 35, 181,0, 169, 
32,115,810 

1110 DATA0,192, 148,209,3, 190 
, 124,0, 203, 10, 10B, 16G 8 132 
149,208,101 

1120 DATA843, 130,31,0, 1B2, 12 

9. 103, 1G6,2, 1B3,0, 133, Z0, 32 
212,286,25 

1130 DATA1B9,0,32, 213,255, 17 
S,SB, 162, 203 n 142, 196,3,202, 1 
48, 1B7, 3,49 

1140 0flTAlB9,96 s 141,209, 3, 32 
,91, 3, B. I 63, 145,32, 210, 2SS, 3 
2,8lE,9 

1150 DATA845, 40, 208,9,32,203 
,252, 144,3, 7B, 141,225, 162,29 
i7B.SS.US 

1160 DATA164, 32, 14,226,32, 13 
3, 1 73, 3P, 247, 193, 165,20, 166 
21 .36, 76,249 

1170 0ATlA243,224, 153, IBB, 190 
,200, 160, 1 ,32, 199,255, 169, 1, 
170, 1E9, 32,33 

1190 OAT A IBB, 896, 134 T 171 S 32, 
181,0,201 , 34,20B,32, 135,230. 
122, 177,188, 113 
1190 DATA240, 4,201,34,803,8, 
133, 171 , 166,171 ,£09,240, 169, 
32, 190 s 133, 134 

1200 DATA1 ,832.224, 17, 144 £4 
2,32,121,0,240,96,163,34,38, 
855,174,211 

1210 DRTA840, 73, 190,37,0, 133 
,73, 134,73, 130,Q7 h 0, 133,90, 1 
34,81 , 133 

1820 DATA 190, 10 , 1 , 176 , 230, 16 
8,3, 193,837.0, 157,44,3,202, 1 
6,247, S£ 

1230 EAT^52,44, 160, 3, 134, 19 
3, 132, : 34 . 152,60, 134, 174, 132 
, 175,70, 197,39 

1240 0^32.237,245,0,32,21, 
253,5, 157,40, IT'S, 131 , IBS, lS a 
133, 1B3, 47 

1290 DnTA3^, 147 , 24S , 130 19 i 
7 3B,4E,3 1 165,1,9,46,133 , ,I39 1 
209,233 

1260 0ATA2^, 150, 3, 195,43,0, 1 
53,79,0, L36,1G,847,*9, 183.23 
0, 79,51 

1270 OATA20B,2, 230, 79. 165 7B 
,197,60,169,79,229.91,35,99, 
162,0, 147 

1260 001*160.0,132,192,173,1 
7,203, 41,239. 141 , 17 p 20B,16S, 
1, 133, 139, 174 

1230 DATA41 ,2S4, 133, 1 ,802,20 
B, 293,136, 229,250, 1-0, 13Z 3 B3 
, 159, 190, 78 

13^9 DATA 138, 1 , 13B , 83, 809, 24 
7, 163,3, 133,93, 1B5, 63, 130, 13 
6, 1. 13B.8S8 

1310 0^1*63,209,847, 1B5, 78, 1 
90,139,1, IBS, ^150,141,1,16 
5, 90, 190,73 

L320 DATSLHl, 1 , 165,91, 190. 14 
1 , 1, 1B2,4, 196, 134. 1 , 132. 171 , 
177,73,233 

1330 DATAl 90 , 1 45 , 1 , 1 90 , 4 1 1 
44 ,24G , 234 r 165, 171 , 130 , 146 , 1 



, 19C , 141 , US 
41 1340 ERTfil , 140, IGO.5,32 147 

252, 165, 139,3,49,133,1, 133,1 

E!2 . 3G , 1 ] 4 
□ A 1350 OfiTl=l202,20a,253, 96, 1E8, 

3,44,162,5,130,134, I, 133,199 

,24, 101 ,115 
A3 1360 DATA17L h 133, 171 s 153,9, 1 

33, 164, 130, 130, 1, 166, 163,202 

, 2CB, 2b3, 130,209 
EC 1370 DATA190, 1 ,70 p 169. 162, 13 

, 144,2, 162,41 , 134, 163, 199, 16 

4 , 240 , 17, 33 
91 13B0 D^TA162,3, 190, 134, 1 ,234 

,240,883, 1B5, 1,73,9, 133, 1,83 

6 3 38,52 

F7 1390 D&TA2D3, 96, 32, 32,32,32, 
32,32,32,32,32,32,32,32,32,3 
2,240 

97 1400 DATA32 P 32, 173, 17,203,41 
, 233, 141, 17,206.32,81,253.20 

0, 132, 132, 14B 
68 1410 0ATA169.5H, 133. 1,202, 20 

9.253, 135,209,250, 120 r 169, 24 

9.141 ,6,221 .815 
FC L480 DftTA32,22B,3,102,,193,lE 

9,2. 197, 199,208,245, 133, 123, 

160,9, 32,229 
17 1430 DATA212, 3, 201 ,2,840,249 

, 195 , 135 : l^H , B33 ,3^,^12 , 3,13 

6,203,249,7 
76 1440 DATA133, 172,32,212, 3, 13 

3, 173, 32,812, 3, 133, 174, 32,81 

8,3,133,0 

4D 1450 DftTfll75. 132, 171, 32,812, 

3, 145, 178,35, IB ,24, 101 . 171 , 1 

33, 171,32, 190 
*F 1460 □ATA519,252,32,203, 252, 

144, 23B, 3^,212, 3, 240, 1B0, 2, 3 

2, 147,262,20 
55 1470 DATA165, 133, 133, 1,99, 13 

3,132,32, 170,245,134,45,132, 

46. 165, 169,217 
4* 1460 0^197.171,76,194,225, 

169, 8 ¥ 133,163,32,226,3,102,1 

99, 13B. 163, 1E3 
14 1490 DATA20B, 247, 155, 199,36 

169,16,44.13,220,240,251,173 

, 13,221 , 148, 103 
B2 1500 DAT*7,221 ? 72 , 169,85, 141 

, 15, .^1,104,74,74,96, 102,32, 

295,4,76 

F3 1510 DATAU0, 64, 233, 169,102, 

0,110,855,127,56,102,32,100, 

197,839.79,130 
B7 1S80 DATA255,223,255,171,1B3 

,32, 110, 10,255,0, 36,40, 231 ,0 

, 110,54, 195 

, 255 , 64 " 255^855^ 1 00^ 1 BoT^GG^ 
38, 110,215.830 
B3 1540 D*TG111,255,108,32,102, 
255,255,0,255,75,255,36,255, 
32,33 9 15 iii 

iC 1550 DATA239, 55,255, 0,239, 32 

, 265 ,0,255,0, 25S , 106, 265 , 131 

,295.293, 145 
39 1560 DATA255,54, 102, 32, 103,1 

69,238,0,255,66,939, 1B7, U9, 

0.259,68.105 
FE 1570 DATA255 , 70 , 255 , 169 , 255 , 

33 fc 955,0,2SS 5 64,2SS,32,255,0 
,855,0,104 
BF 1 560 DAT A254 , 200 , B3 , 99 , 49 , 93 
, 149, 117 



PROG 3 



2C 4 P0KE44 , B ; 5Y533424 : I FPEEKC 8 

51M253THEM7 
1A S P0XE251,CPEEKC25n-253)rPa 

KE252, PEEK t 252 )+l 
7C 6 PDK£45, PEEKC251J :GDTOB 
51 7 PHKE45, PE£KC251J+^ 
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C64 PROGRAM 



la) 



FS 6 PDKE4E , PEEK ( £52 ) : P0KES6 , 15 

4;CLR;XX-0 
0A I® PP- E 

se ea Dinapsce^pp) 

C5 30 POKESSEai.l 

3D 40 PDKE53EB0, 13 

Fl 9000 6OSUB3B000 

E5 9003 PR INT" C CLR , C5 , DOUN . SPC1 

01NAI1E AND ADDRESS BOOK" 
C7 3010 PfilNT-CRUBDN.CYHe^USOF 

FIT; 

oe soao print "cddujnp^pc^ofti 

ONS H 

0B 90EE FHINT'TSPClTjCT?: Ih 
SB 903O PRlNT"C0OWN a RIGHT4n . A 
DD AN ENTRY . H 

3040 PRINr , C00WN a RIGHT4:i5 1 F 

IND AN ENTRY." 
FB 30S0 PRlNT ,a :D0UN a R]GHT4:3. L 

1ST ENTRIES. H 
BF 3060 PRINTS DOWN, EIGHT4ZI4. E 

XIT AND SflVE," 
7E SOBS PRINT"CDGldN 1 RIGHT4:5. F 

TLE MAINTENANCE, " 
05 90E7 FRINT"C DOWN, RIGHT436* P 

R I NT ADDRESSES . 13 
B0 3O70 PR I rgT'TDOUNBD ENTRIES LE 

FT -"SE-PP; 
B5 3075 PRINT" : BYTES LEFT 

=5YS394E4 
D2 9076 FRINTCPEEKtSe^SSB + PEEK 

CBD^-CPEEKCBOD-SSG-PEEKC'iS) 

5F 3060 GETAS 

B2 !FA*-"1 h THENGD5UB11000j 
PR t NTELS : " C BLUE B SPC I 0 : TYPE I 
N THE DETAILS. :GDTD1E000 
EF 3100 [FAWe'THENBDEUBUOM; 
PRINTELS i p C BLUE r 5PC103 ENTER 
THE SURNAME t n - r - GOTO140OE 
AE 3110 IFa£-"3"THENS403 
SB S1E0 IFA3-"4"THEN9500 
A4 SIE'S I F AS- " 5 " T H EN9EQ0 
0A 9130 IFASo "S"THEN9OB0 
SB 9140 PR !NT"CCLR: 33000 KB-1 ' : 
PR" r NT "RUM " : POKE S3 1 , LS ; POKES 3 
2, 13: FDKEE33 , 13 ; POKE 1 SB , 3 : EM 
D 

05 3200 PRIPJT"CCLR 1 CB 1 00UN9 I HIG 
KT63IS THEN PRINTER ON LINE? 

Y/IN P " 

94 9€10 GETAS : I F AS- ih " TH£N3ei 0 
43 953G IFAS-"N J, THENRUN 



06 SE40 IFAIO"Y ,h TKEN9£l0 
F6 9245 IFflUI-lTHENRETUfiN 
BE 9£50 GDTD43400 
FS 340S FF-O:GQSUB11000 
B7 9410 FF-FF+1 

03 34E0 IFFF-PPTHEWPRINT"CCLR\D 
OWN, RED n SPC14]END DF BDOK"=F 
ORDL*1TG3000 i NEXT: RUN 

3B 3430 IF0PSC1,F?;- THEr,5410 

BD 9440 GQSUB17000 

D7 9450 FQRt-lTDNF: PRINTD*Cl3;X 
S : 0PSCl ,FF5 [ :NE5CTI 

CF ^450 PRINTELS ■ " C BLUE F 5FC 1 0 , R 
USDN1CC RUSDFF3MANSE . E RUSONI 
DCRUSnFFSELETE r L RUSGN :NC RUS 
□ FFDESCT.CSPCT^FS]" ; 

97 3470 GETftS: IFAS-""THEN9H70 

EF 947S IFA3- ,i N"THEN94i0 

CT0 94S0 IFA$-"D"THEN14500 

□1 9485 JFAS-'T-TKENlSSaa 

ED 9H90 RUN 

0F 9500 FRlNT"CCLR a D0UN3, GREEN , 
SFC123 INSERT BLANK TAPE - " 

D3 9510 PfilNT'TDOfcJN^.SPCiejREUI 
NO THE TAPE TO" 

BS 9550 PRINT'TDQUN^SPCl^WHER 
E YGU WANT IT. hl 

0B 9530 PRlNT"tGUUJr-]6 s SPC9 3PEt35 



ANY KEY WHEN READY . C D0UN4 3 " 



GET AS : I F AS- " "THEN3535 
J FAS- 11 " THEN RUN 
IFFEEKt52G0E}=3ETHEN9S7 



DF 353S 
09 9536 
OD 9540 
0 

FC 9550 P0KE4S. 134; P0KE46, 153; P 

□KE5E, 160 ; CLR 
09 35E0 P0KEI71 i OjSY54002B 
00 9570 SYS £680 V s ADDRESS BOOK", 

£348,40360 
IE 95SQ RUN 
4B 11000 PRINT-CCLR]^- 
fit 11005 PRINT "C PURPLE, CD 10 3 " 
71 110L3 PRINT ":PUSI>\, PURPLE15U 

RNAnE [ SpCSD " 
BG 1LOE0 PRT NT n L PURPLE, CY 103 ,K 
CS U0S0 PR INT* [PURPLE , C01 B3 " 
D0 11040 PRINT P, C RL"5GN , PURPLEIITI 

TLECSPCSl n 
E0 11050 PRINT'-CPURPLE^YIO] " 
BG 110B0 PRlNT-TPURPLE a CQl0]" 
IS 11073 PRINT "CRUSDN, PURPLE ]FG 

RENAME/S M 
IS 11090 PRlNT'TFUfiFLE.CYiG]" 
0C 11330 PRIfjr H CPURPLE 1 C0l03" 
CE 11130 PRINT": RUSDN , PUPFLE3AD 

DRE5SrSPC3] " 
1C U J 10 PfilM'TFURPLE^YlCJ " 
EA 11LE0 PPINT J "f PURPLE ? ca 10]" 
40 11130 PRINT"£RUS0N 3 PURPLED HQ 

DRESSLSPCS:" 
05 11131 PR I NT PURPLE P CY 103" 
5E 1113S PPlNT"CPURPLE a CD103" 
57 11133 PRINT lfc IRuSON, PURPLED AD 

DRESSLSPC3: " 
34 11134 PR lNT ih C PURPLE ¥ CY10T p 
E5 11 135 PRINT": PURPLE , CQ10: M 
5E 1113S I NT ■ | :R^SDN, PURPLE] AD 

ORESSC 5PC3 1 11 
3? 11137 PRINT'TPURPLE.CYIO: ,? 
EE 1U 40 PRINT "t PURPLE, 

15 11141 PRINT "CRUSGN, PUPPLE:TE 
L NO. 

E4 11150 PRINT" r r PURPLE ? CY10: 
4D 11160 RETURN 

75 1E30O FQR!-lTONF:DS-ESCI) -GO 
SUB133Q0: IPSC I 3-BS: NEXT I 

E4 1^080 FRINTBLS; "EHLUE , SPC101 
IS THIS CORRECT T Y / N . " j 

CB 1^090 GETAE; IFAS-""THEN1S09O 

HF\ 1E100 r FAS- H N " T H EN RUN 

7E laim IFAtO "Y"TKE>J1£?O90 

SA 12110 I FIRS': n*" "THENRUN 

OF 151E0 PP-PP+1 : PRINT'TCLRpCSa 

89 1E130 FDHI-tTOB; PPINT1BS0*I+ 
PP-1 H GPSi: "I " , "PP-l"3- ,h CHRSf 3 
4^ ; rPSC n ; CHRSC34^ : NEXT I 

A7 13140 PPT NT" RUN'" 

SB 1H1S0 FCKEB31 , 19: FDRI-ITDIO: 
PDKEE31-I, 13:NEXTI : PG^nSB, 1 
1 ; END 

16 13C23 N-KW:E5-" h " 

BE 13023 PRINTD5: XS; BS-CUS 

3G 13030 EETASl IFAE- 11 "THEN13030 

9A 1304O IFASC tfl£>-l3THENPRrNTD 

S-XS ; BS ; " " ; RETURN 
FE lFA5CCfl5 3-B0TKENBOSUBl 

S00O; GDTU130E0 
4B 130R0 TFASC<ASJ-340RflSCf AS^- 

44DRASC C AS 0-53THEN1 30E0 
F7 13051 IFASC<:flS)-l33TH£NB5--n 

R ft hRS - ? GO TO 13035 
B£ 13070 IFASCtflSJOEDHA5C:ASJ> 

1P7THEN130B0 
AF I307E I FAS*" "THENRUN 
E5 13075 IFN-aiTHEN130E0 
75 13OB0 N-N+l ; BS-BS+AS 
B5 13035 GOTO130E0 
BA 14GSn □S-DSU):GDSuBl3e00:SK 

I-HS : FF-1 : IFSKI-" "THENRUN 
SB 14010 FR~0:FDEI-FFTOPF 



h3 
CG 

cs 



4E 



140E0 I FSkE-0P5 C 1 , nTHENFF-1 
: I-PP; FR-1 
140E5 NEXT I 

14030 rFFR-0THENFRrNT k TCLR,D 
nii)N l CYAN,SPC13:NAnE NOT FDUN 
0 , " : FO R DL -1TD3300 ; NEXT ■ RUN 
14040 FDKI-lTOB:D*-DSt n=FRI 
NTDSl l>-X£ ; 0F5tI , FF> ■ : NEXT I 
14045 PRINTBLS ^ "TBLUE, SPC10] 



IS THI§ THE RTCHT ONE T v./n 

30 1404G GETAS^ I FA^- " "THEN 1 404G 

AS 14047 I FAS- H N " THE NG Q S U 6 1 7 000 

;FR-0: FF-FF+lsBQTD14010 
FS 14043 IFA*<> "Y"THEN1404E 
00 14050 PRINTBLS- 'T5FC10, RU5DN 
DCCRUSQFF3HANGE. CRUSDNIDCRU 

sdff:elete r cru50n:e:rusdff: 
xit. :ruson3pcpusoff:rint. c 
ups:" ; 

3E 14050 SETAS; IFAS-"'THEW14&G0 

DF 14070 I FAffi^ "C THEN 1 5500 
7H 14075 IFA^- n P IJ TH£N14500 
4E 140SO IFAS- li D i, THENI4500 
CB 14030 RUM 

E7 14440 FORIMTDB:DE-mcn:FRI 

NTDECI ^XS;OP£C I , FF > j : NE * T I 
40 14500 PRINT "CCLRIP" ■ ; FDR I -1 TO 

NF : PR I NT 1000* I +FF : NEXT I 
E8 14510 PRINT"RUN IP 
33 14S20 PGKEB31, JSrFORJ-lTCie: 

PDKEE31-I f L3;NEXTI lPDKEISG, 1 

li END 

4F 14600 IFDU-1THEN145E0 

31 14E05 QW-1;FRINTBL£;3C£;5FS:5 
DSU&9^0O:OPENl n 4 

FS 14510 GDSUB11000 

B7 14515 FDR[-1TOB:DS-D*U J; PRI 

NTDSC I) ■ j UPS C I , FF5 j ;NEXTI 
74 14S30 tGOSUB43E00rGaTC14050 
15 15000 IFN-1THENB5-" " ; RETURN 
FS 150E0 N-N-l : BS-LEFTlCfif, N-l> 

: PRINTDS; XS- BE; M CCD3 " i RETUR 

N 

S3 15500 NA-O:CE-0 
7A 155 10 NA-NA+1: IFNA-NF+1THEN1 
57DD 

39 15515 PRIIMTBLSs "CBLUE.SPCIB3 

CHANGE THIS LINE ? Y/M . n 5 
CE 15520 PR1NTDS(NAD ; XS E ">" ; SP5 

D7 1SS30 FOR J-1TQ100; NEXTJ 
14 15540 PRINTDSCNA) ; XE-DPSCNA, 
FF } 

DB ISSHS FDRJ-1TD133:NEXTJ 

E4 15550 GETAS: ! FAE- H "THEN 1 55P0 

EF 15SG0 I FAS- "N" THEN! 55 10 
49 15SG5 IFAS<> IH Y "THEN 1 5550 
£9 155BS PRINTBLI; ":blue, spcie: 
TYPE IN THE DETAl LS . CSPC3: " ; 

BA 15570 DS-DSCNA) 

73 1S57£ PRINTQ*CNAl : xaiSP* ; 

45 155B0 GDSUB 13000 

C7 15530 PRlNTBLSi "EELUE.SFCIO^ 

IS THIS CORRECT ? V/N, " s 
ID 15600 GETAS: IFA£* "THENISBOO 
A5 15602 I F AS - ,b Y " ANDKUf> 1 THENRET 

URN 

4A 15603 IFAS- H N"ANDKU> 1THEN155 
BG 

E3 1SS10 IFAS- ,fc Y-TH£NCE-l : DFSCN 

A, FF>-BS: GDTO15510 
4A 15515 IFAEO'T-rTHEtolSBBfl 
Dl 1SG20 PRINTDSCNA)iX5i "CSRCB9 

49 15S30 PRINT05CNA>^ XS E 0P5<NA, 
FF D ; ;NA-Nfl-I : GQTD15S10 
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C64 PROGRAM 



CG 
93 



70 
3t 



3D 

A7 
7E 

93 
66 
B0 

A7 
0B 

73 

c J 



4D 
EE 



4E 
C3 
F9 



15700 rFCE-OTHENRUN 

l£70e IFDPSC1 , FF>- nr, THEMRUN 

I57SE PKINT'TCLR] ,J , : FQRI-1TD 

NF 

1S710 PRTMT100ffl»I+FF; "DPEf "I 
■\ "FF " > - " ; CHRS C 3* 3 | OPJ C I , FFD 
.C:KRSr34 1 

NEXT I 
15 730 FE T NT fcl RUN " 
15740 P0KEG31 , IB i FORI -1TD10 : 
P0KE631+I , 13: NEXT1 ; POKE 199 1 
1 t END 

17000 F □ R 5 - 1 TON F = Ffi INTDSCS J ; 

Xt ; SP5 ; :NEXT5: RETURN 

16000 FORI -1TQPP 

1B010 IFDPSCl N r>- HH THENDB-I ; 

I-PP 

1S050 NEXT I 

1B0B0 FO-a=F0fiI-aS+lTCPP 
18965 IFOPBCI, I>c>""THENNS-r 
: I-PP;F0-1 
1B070 ME XT] 
te07S IFFDTKeNLSOSe 
10075 PR I NT "CCL FN 10 PP-"|OS + 
1 ; PR INT ,fc 2L 00-55 REIT' 
100B0 PRINT h, 3B000 KB-0 bl :PRIN 
T"RUN" : PDKEG31 , IB : PDKES3H 1 13 
: FDKEG33, 13:PDKEE3H , 13: POKES 
35, \ 3 

L8065 POKE IBB , S: END 

1B090 PRINT m IICLR:B1000 QS- h O 

S";NS-"NS 

E0010 FOR I - 1 TDB 

BE020 PRIMT10O0T+DS; "DPSC"! 

£0025 NEXT I 

20030 PRINT "RUN E1000 hl 
E0tf4® PDKEG31 , IB; FORI-1TD10: 
P0KE631+I , 13; NEXT I : POKE IBB 1 
1 . END 



□5 31000 REh 

25 £1005 PRlNT , TCLR3 H i ;FDEI-1TQ 
B 

35 2L010 FSINTltS00M*NS 

35 NEXT I 

0A £1030 PRINT'EUN" 

GO BL04I3 P0KE531 , 19= FDRT- 1 TQ10 L 
PQK^S31+I r 13:N£XTI : PDKE19B. 1 



1 : END 
53 39©00 KE-0 

7 2 2 Kh - ! . 17'y.P- : THE'! ! 2222 

CM 3BO£0 DS^ 1 ? ■ U C HOME , DBWPJ 3 DS 
Fr - CS ; 1 i - " : B^j-p ; 3 n » . n £ 3 1 

c 2 - n : doun 3 3 " : m ■: 4 ) - □ ■■ 3 > + u : 

DQUJN3]" 

3F 38^e^ D5S-DSC 4^ *'TDDUN3] " 

5Pi 3BO30 4 5+ DOWNS]" : 

DS < G 1 - DS C S i + DOWN 3D ,J : DS C 7 3 - 
Cir B] + " L~ D0LTN3 3 " ■ CUE - "tCDl " 

93 3B035 D*f B3-M<?^ + ,p rnnU!'J33 fci 

6E 3B0^0 BLS="C H€\n£ , UDUNE"i J " ; 
-"C EIGHTH , : - 

44 3BESC NF-B 

FD 39060 HFS-'TSPCM^" 

C4 360 70 RETURN 

03 49400 0PEN1 ,4: FF-0; GE5UE1 13fl 
0 

BE 49410 FF-FF-1 

BE IFFFF-PPTHENFRI fc JT"[C:.P 
P DOWN . RED PSPC14D END OF BOCK 11 
: FDSDL- 1 TO3C3O0 : NEXT: RUN 

CO 49430 IF0PSC2 , FF:- ,,,J TliEN4H41 
0 

lfl 49440 ^OSUSI70OO 
00 HSH^O FDRr-lTONFrPPINTDSCI 3 | 
XE-0PSC1 , FF) ; iNEXTI 

4 0 *i9hb0 printels ; "t c5 , sf010 , ru 

son:n:rusqffjext. :rusonjp:r 
usdff:rint l " = 



EB 4947A GETr^S: JFflS-" "THEN4947ia 



39 
G9 
4£ 
FF 

0E 



ES 



IF 
fl4 

EO 
FE 
DF 



B7 

CF 
37 
BE 
EB 
EB 



49475 IFp,s- ,i N m THFN4B410 
4347G IFM-" "THENRUN 
4B4SO IFASO "P"THEN^94 70 
49485 IFLENCDPSC1, FFJ3+LENC0 
PSf Bp FF5)+ l< 3ITHEN43S00 
H9430 PRTNTBLS;XS = "CRED, LEFT 
3T! TLE TOD LONG FOR LABEL."] 
; FORDD-1TD3000 : NEXTDD 

49434 X-gfc-LENCOPSC^FF])-! 

49435 PRIWTBLS; "TC-DD T I TLE . 

riflx ; x ; "cleft: cmarpicter 
s. " ; 

43500 PRINTDIC3> ; X* ^ SP* j 
49S1C Klif-LENCOPSCl,FFn*?:BS 

:NA-3- GO5UB15S70 
49600 F0R5-1TO7 
4^610 IFSO1THEW49640 
49615 IFKW-1THENPS-0PSC5, FF3 
+ "CSSPCir+OPsci , FF) : G0TQf963 
G 



4B6P0 

Fj 

49G3I5 
49B4© 
43650 
49560 
4957Q 



' + 0PSC1 P F 



GOTO49650 
IFS-ETHENS-4 
PI-OPS tS,FF3 

PRiNTfli .CHRsrn ; pm 

NEXT3: PRI NTWI : PR t NT+t 1 



IFDUr-lTHENRETUPN 



DO 

OB 
DA 

79 



49G75 P0KE199, 0; BETciE; IFAE-" 

h " THENRUN 
4S6B0 BOTD49410 

55000 POKEiaa.a.^iTiaa, i 

60000 BETflS. IFflS-""rHEIM600BB 
73 60010 PRliMTflSCCASDsGDTD60000 



Binders 



Organise and protect your disk with 
Commodore Disk User disk binders and 
data disks* 

Why not keep your Commodore Disk User program 
collection alongside your magazines in a stylish Disk User disk" 
binder? The binder comes complete with 10 disk sleeves to 
organise arid protect your program disks. Why not buy a disk 
birder to house all of your data disks? We can even supply 
Commodore Disk User data disks. The Commodore Disk 
User logo immediately identifies your disks and there's room 
to title them and document the disks details. 
Send for your disks and binders now! 

Prices are as follows: 

Commodore Disk User Binder £4.95, including 
10 sleeves. Order code BDYUI 
Commodore Disk User Binder with fO sleeves and 
10 disks, £9,95 Order code BDYUI 
10 sleeves for insertion in binder, £1.50. Order code 
BDSIO 

20 sleeves for inclusion in binder, £275. Order code 
BDS20 

10 Commodore Disk User data disks, £5.95. Order 
code BDDI0 

All orders should be sent to: YOUR COMMODORE, READERS SERVICES 

2E£o«5L l 2iS , - ICAT,OMS ^ ARGUS H0USE ' boundary way, 

HEMEL HEMPSTEAD HP2 7ST. Please allow 28 days for delivery. 




Overseas postage add £1 .00 



TOTAL 



REVIEW 



American Club 

Sports 




Do you remember a game called Indoor Sports, that 
reed veti rave reviews when it was imported into 
the UK by the now defunct Advance Software? 
Well, now the game's US publishers Mindscape has set 
up shop on ihis side of the pond, and has released its sequel 
American CMib Sports. 

The game consists of six sports that can be played 
individually against the computer, or with up to three 
friends. A title program is loaded in first, and from there 
the other games are selected. On the tape version - the 
review copy - this means remembering the counter position 
for each sport or a long wait, First up is Foosball, which 
is table football to you and me. It's the bar type that's 
played in arcades, where you have to spin the players to 
kick the ball into your opponent's goat 

Perhaps more unusual is the inclusion of two types of 
billiards - the English and Carom variants. Most people 
will know the English game, so III concentrate on the 
variant, in which there are no pockets and you have to 
declare whether your effort will be a shot or a safety shot, 
If you're wrong, your opponent gets a point. This means 
that points are scored via cannons, and the game continues 
until a set score is reached, 

Pinball is a welcome addition, as 1 don't think there 
are enough pinball games around. This one features a 3D 
table, and you can even alter factors such as the angle of 
the table to speed up the game, the tilt sensor and point 
thresholds at which you'll gain extra balls to make the game 
as easy or as difficult as you want it to be, 

Baseball is a strange game in which you must roll balls 
up a ramp and into one of the scoring rings at the top 
of the screen. The big points arc scored by landing in the 
centre rings, but the pressure is piled on if you play either 
against the clock or with a set number of balls. 

Crazy Pool is weird - it's played on a table that's a 
cross between a pool table and a pinball machine. The 



normal six pockets have vanished and are replaced by two 
in the centre of the table. Unfortunately, these are 
surrounded by pinball style bumpers arranged in an S shape, 
making potting difficult and totally altering the tactics of 
the game. 

Finally, there's a change from aiming balls into holes, 
rings, goals and pockets, as the sixth event is a shooting 
gallery in which you blow away ducks, rabbits, birds, foxes, 
frogs and fish to rack up the points. Once again, the choice 
is either to fight against the clock or to shoot with a limited 
number of bullets. Either way, this completes an interesting 
compilation of club sports. Indoor Sports was a big hit, 
and this is sure to have some success- My favourite events 
were pinball and billiards. 

Touchtine: 

Title: American Club Sports, Supplier: Mindscape, PO Box 
1019, Lewes, East Sussex, BN8 4DW. Price: £9.99 ca$$ f 
£14.99 disk. 
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GAMES REVIEW 



Speedball 

Duncan Evans reviews the game that makes RofkrbaU 

look like Tiddly-winks 




J™J VERHH FIRE TO PLRH TEHrt If!** 
^ ^ r OR F3 FOB CRPT 

Sli^SI E k oon nnxn tienu height i-SJrt 
<f e^nc lco x height ©one 

POMEn 1DCJ POWER »2g 



The Bitmap Brothers originally shot to fame with 
Xenon, which is just now becoming available on the 
8-bit formats, then turned their hands to a futuristic 
sports game on the ST and Amiga, Speedball was greeted 
with great critical acclaim on its release, and has now found 
ils way onto the C64. 

The question is, has it survived the transition well? I'm 
glad to be able to report that it has indeed, and retains 
virtually all of the flavour of the 16-bit versions. 

Speedball is a game of organised violence. Two teams 
of five players (including a goalkeeper), race up and down 
a vertically scrolling pitch, trying to ram a steel ball into 
a thin goal slot while lending off the opposition. 

The view is from above, and if the ball gets thrown 
above head height (when it becomes impossible to score), 
then it grows in size as it gets higher, before decreasing 
as it drops earthwards. 

Basically, in this game anything goes, so if someone 
troni the other team whacks you in the kidneys and takes 
the ball, just dust yourself off, go after him, push his nose 
through the back of his head, and then retrieve the ball. 
Fighting the opposition is an integral part of the game as 
it reduces their stamina, thus making them slower and more 
susceptible to f oul play. 

Adorning the pitch are bumper-tike obstructions, off 
which the ball ricochets. There are a number of different 
pitch combinations, some of them making scoring quite 
difficult. From the main menu you can either play a one- 
off game against a friend, or compete against the computer 
in a league or knockout competition, 

When playing in a competition (the league can be set 
from 10-100 weeks) there is another important factor to 



consider - Icons. When playing a game, some of these icons 
have an immediate effect, like freezing the opponent, or 
slowing them down, or giving you an unstoppable ball, 
but there are others which are collectable. 

These are very important, in that you can buy certain 
services or improvements at the end of the game, even bribe 
the timing official into letting you have another minute 
of injury time. Most of them improve the statistics of your 
team's stamina, skill or strength, but once these have reached 
maximum then youll be buying goals, bribing their coach, 
making the icons last longer, and all sorts of other dirty 
tricks. 

If you wanted to compare Speed ha li to anything it would 
be RollerbalL but what 1 reckon proved the inspiration 
for the game was a cartoon strip from many years ago 
in the comic Bat tie- Ae lion, called Spin ball. Except for the 
goal size, the similarity is quite striking. 



COMMENT 

Given that the C64 has excellent sound and scrolling 
facilities, it was only a matter of whether the detail of the 
original game could be implemented. Obviously there is 
some small loss, hut not much, and more importantly the 
gameplay is still there. If anything this version is more 
playable, because when playing the worst computer 
opponents, the goalkeeper's like a lobotomy victim, which 
is good news for novice players though it does get veiy 
tough against the highly rated teams. 

The graphics are on the whole pretty good, and the 
music, while nothing special is certainly better than the 
ST version's was. The good thing about the length of each 
individual game is that it is long enough not to guarantee 
the first scorer victory, and yet short enough to let you 
play a few on the trot in a league season. Flic league is 
a great idea, though you're very unlikely to win it if you 
play over 10 weeks, A minimum of 30 is required to collect 
enough tokens to bring your team up to full strength and 
still have enough games left to mount a challenge. 

Speedhafl is a fast and furious action game, and with 
the league option, has enough play-ability to keep you going 
long after the initial glamour has worn off. 

Toucktine: 

Title: Speedball. Supplier: Mirrorsoft, Irwin House, 118 

Souihwark Street, London SEl QSW. Tel: 01-928 1454. 
Price: £9.95, 
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COMMENT 

Vm surprised that anyone bothers to try milking a very 
tired formula, but to give Rainbow Arts its due, a couple 
of these events are fairly novel, and quite entertaining. The 
graphics are very good all round only the tightrope walking 
is disappointing. 

In this, the lady crossing the big top is drawn very small, 
hut worst of all, she merges with the background, making 
it very difficult to see whether she's about to fall to a sticky 
end or is making short work of it all 

Of all the events, there was only one that 1 actually 
enjoyed (knife-throwing). The others were ones that had 
to be played simply because I was reviewing the game. If 
you are a fan of event-style games, then youll probabfy 
get more out of it than I did. 

It's interesting that in the two player mode you have 
to cooperate to score, rather than directly compete, which 
may or not may be a good thing depending on your 
viewpoint. 

Circus A ttraction is high on gloss (with the sound effects 
and music done in a zany circus vein), but a little short 
on the game play front. With only five events, it doesn't 
take too many dull ones to make the whole thing fail Trying 
before you buy is essential with this one. 

Touchiine 

Title; Circus Attractions, Supplier: Rainbow Arts, Hamaalle 
201, 4000 DusseldorfIL West Germany. TeLi)21 1 -596764 > 
Price:£9.95 
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Paul Eves puts the latest update of the excellent Geos 
package through its paces 



Being a neat and tidy sort of 
person, I welcomed the oppor- 
tunity of trying out this latest 
Gcos application. However, before I 
go any further. I must be perfectly 
honest and say that I don't normally 
use these kind of programmes. Yes, 
they do look very nice, and they also 
do a very competent job. It's just that 
somehow, a little of the magic of using 
a computer seems to vanish when you 
use this sort of package - at least for 
me it does. 

For those that do not yet know, 
GEOS stands for 'Graphic Environ- 
ment Operating System", it) other 
words, a system that offers windows, 
icons and pull-down menus. Anyway, 
my first thought on taking out the 
manuals (yes, manuals, as in more than 
one) was that if Vd wanted to read 
War and Peace I would have bought 
it. I neednt have worried though - a 
quick flip through the pages put my 
mind at ease. The books are well 
thought out, and explain everything 
in great detail, so that even a complete 
novice to the world of Geos will soon 
feel at home. 

The main problem with a package 
like Geos is where to begin - there's 
so much on offer. You don*t want to 
miss anything out, but at the same time 
you don't want to go into too much 
detail and rewrite the programme. So 
I've decided to tackle this particular 
review in a more systematic way. First, 
I'll list all the applications on the disks, 
then briefly go over some of the finer 
aspects of some of the applications. 
Obviously 1 can't cover everything in 
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the limited space of this review, but 
by the end you should have a fairly 
good idea of the package's potential. 

There are three disks in the pack- 
age, each being doable sided. The first 
k the main systems disk, with the 
reverse side given up for demos. Disk 
number 2 is the back-up systems disk, 
with a few applications on the reverse. 
The final disk contains the "Write 
Utilities' and a spell checker. By the 
way, there is in fact a fourth disk, a 
demonstration of the Quantumlink. 
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As you may or may not know, Quan- 
tumlink is the Stateside equivalent to 
our Compimet), 

The programmes that make up this 
enhanced system are as follows: - 

1) The main GEOS desktop 

2) geo Paint 

3) geoWrhe 11 

4) geo Spell 

5) geo Merge 

6) geo Laser 

7) Text Grabber 

8) Paint Drivers 

9) Desk Accessories 

The desk accessories are as fol- 
lows> 

1) The Calculator 

2) The Preference Manager 

3) The Alarm Clock 

4) The Note Pad 

5) The Pad Colour Manager 

6) The Photo manager 

7) The Text Manager 



As 1 think you'll agree, that's a 
pretty impressive list. So what exactly 
does each one do? Read on.. 
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Desktop 

This is the main driving force of the 
system. From the desktop you can 
perform ail your file handling proce- 
dures. An extra bonus with the Version 
2.0 is the use of cursor keys for pulling 
down menus and making selections. 
Indeed s you have a whole range of 
keyboard shortcuts. Whenever you 
make up a working disk, it is advisable 
to include the Desktop on each one, 
along with whatever else you may 
require. 

Geopaint 

I have never been one for paint 
packages of any description, I suppose 
partly because I am not artistic by 
nature. Secondly, I have always found 
them to be rather long-winded and 
awkward to use. I must confess, 
however, that although Geopaint is 
fairly complex in its functions, I found 
it was actually fun to use. 

The options in this section of the 
package seem endless. You can create 
images using special measurement and 
constraining tools. You have access to 
32 patterns and brush styles, overlay 
can be achieved and text may be mixed 
with images drawn, you can stretch 
images or zoom in on them, and print 
your creations on a numerous list of 
different printers. For those very small 
increments needed, you can use the 
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cursor keys instead of the joystick or 
mouse, for more accurate placement, 
Geop&int works in either 40 or 80 
column modes, and is interchangeable 
while working within it. However, you 
can only work with colour in the 40 
column mode. The advantage of 
working in 80 column mode though 
is obvious - you can see the whole of 
your work area and plan accordingly, 
Once you have the main parts drawn, 
switch to 40 column mode and you 
can then work in more detail. 

Geowrite 2.1 

Most of us who use word processors 
tend to stick with the one we know 
best For example, for some time I only 
ever used Easy script 1 know it's pretty 
primitive compared to most, but I 
knew it inside out and back to front. 
However, after many months of 
badgering from the Editor, I relented 
and now use either Superscript or 
Paperclip II. (Hip-Hip Hooray.. .Ed!). 

I never really used Geowrite on 
earlier Gcos packages, but having used 
the Geowrite 2. 1^ I now think that 
maybe 1 was missing out. This word- 
processor, like everything else in the 
system s is pretty comprehensive. You 
have options to alter your document^ 
dimensions, change the writing win- 
dow, even the ability to have different 
fonts and styles. The fact that you can 
mix your creations from Geopaint 
with your text is most useful You can 
even add the date and time to your 
page headers and footers. The usual 
Copy, Cut, Paste, Move Text and Set 




Tabs options are all available. You can 
search for and search and replace text, 
not only single words but whole 
phrases. 

In conjunction with Geowrite 2J, 
there are other related applications - 
Geospell, Geomerge^ Text Manager, 
and Text Grabber. I don't think 1 need 
explain Geos pell and Geomergp in any 
great detail They are essentially like 
most other spell checkers and docu- 
ment mergers, The text manager is like 
a temporary storage area - you can 
copy text into what is known as albums 
for future recall. The text manager 
works in the same way as Glossaries 
front other wordprocessing packages. 

The one really nice feature is the 
Text Grabber. This application allows 
you to get a document thai was created 
on some other Commodore supportive 
W/P, then convert h to Geowrite 
format. The original document will 
remain unchanged. 

One feature 1 nearly forgot is the 
Paint Drivers. These drivers allow you 
to create special e fleets within your 
Geowrite document. You can have 
things like headlines, newspaper-type 
column formats including graphics, 
special border designs, etc, 



Desktop Accessories 

The calculator allows you to do your 
calculations while running any of the 
Geos applications. The results you get 
may then be placed into the text scrap 
so that you can recall them later, an 
example would be if you wanted to 
include them in an invoice you were 
preparing. 

The Preference Manager enables you 
to set up your own working environ- 
ment, That is to say the colours you 
want to work with, the colour of the 
pointer and the shape of the pointer, 
You can change the speed of the 
pointer and set up the date and time. 



The Alarm Clock can be used to call 
up the current time, providing it has 
been set. You can set the correct time 
and also set the alarm. Once the clock 
and/ or the alarm are set, it doesn't 
matter which application you are in, 
the clock stays active. 

As Us name suggests T the note pad is 
used for keeping track of bits of 
information you may wish to refer 
back to. You have access to the note 
pad no matter which application you 
are presently in. The note pad can store 
up to 127 pages, and each page is 
capable of roughly 250 characters. 




Like the note pad, Photo Manager is 
used for storing graphic images, The 
files stored are called albums. Au 
album may contain up to 60 pages of 
images. Therefore, you could have 
albums set aside for specific images, 
for example, you might have a graph 
album, a pie chart album, etc, 

That's just about it, IVe really only 
skimmed the surface of this package's 
capabilities. There's so much you 
could say about each application that 
you'd need a whole magazine to do 
it real justice. I have tried, in my own 
small way, to point out some of the 
finer qualities, The only real way for 
you to appreciate what Geos has to 
offer is ttf go and buy it, IVe included 
a couple of examples of the sort of 
things you can produce, I hope you 
like them. 
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Disk Scrambler 



Protect your disks from prying eyes with this Disk 
Scrambler 
By S. T, Burke 



Disk Scrambler enables you to 
encode or decode the contents 
of any block or blocks on your 
disk. There are just two basic options 
open to you: 

SCRAMBLE this encodes the 
specified area of the disk. You may 
do individual blocks, a series of blocks 
or the entire disk. The scrambler alters 
the code on the disk using a different 
technique for each two-character code 
entered by the user. 

DESC RAMBLE - this is opposite 
to SCRAMBLE, The specified area of 
the disk is decoded using the same two- 
character code entered previously for 
that area of the disk. Please note that 
if a different two character code is 
used, the descrambling will not be 
successful. 

If you happen to enter a wrong 
code on the dcscramble option, refer 
to the troubleshooting guide. 

The ptogram is straightforward 
and self explanatory. Type in the 
listing and save it before running. Once 
again, just follow the on-screen 
options. 




Troubleshooting 

If the program fails to work as you 
think it should, first reset the compu- 



ter, then reload the program, and try 
a few times on a blank disk. 

If it still fails, check your listing 
thoroughly, (you may have made a 
mistake). If you find no errors, check 
out your hardware. 

If you scramble a disk a number 
of times, or attempt to de scramble it 
a number of times, and you cannot 
restore your disk, then you must 
d esc ramble it with all the codes ever 
used on that particular disk since it 



worked (they don't have to be in any 
set order). 

Please note that the author cannot 
be held responsible for any disks that 
may become corrupted beyond repair 
by the use of this program* 

Finally, an interesting aspect of the 
program is this - if you want to play 
a trick on someone, use the two 
character code NS. The program will 
appear to work correctly, but in fact 
does nothing! 



LISTINGS 




CISK SCRAMBLER 



59 10 FOKE53£e3,0; PDKE535B1, 11 i 
BA £E FEINT-CCLR.REY H P RE^ EN,R 

E0 30 PRINT"CHU5DM: IICS r 5PII3£l" 

: FGRT-1T035 : HEADTCT > : NEXT 
57 40 PHlNr'-CHUSDN.CSJ CCB,SFC9 



3 DISC SCRAMBLERS 5FC9J " : FORA^ 
G79TE]70B:HEAI]F: FDKEA n P: UEXT 
EG G0 PR I NT " [ RU5DN , C51 £ CB , 5FC9 

-CLOSE IE 

BE GO PRlNT'TEVSQr^CSJ CCS J LUH 
1TEH0 . ZlZni SCRAMBLE LJHDLE DI 

G4 70 FRINT"CRUSCN, Cbn CC8,SPC3 
03* 

EB 913 FRINT"CSU£ON > CS] CC91 CUJH 
ITE21.CCB3 SCRAMBLE INUIUIDU 
AL TRPCKCSPtirr 

GB 30 PRtNT n EIPVS™,C53 CCS.SFC3 
01" 

AE 1E0 FR I NT 11 [ R'JSDN, LSI [W 
KITE2E.ECB2 SCRAMBLE RANGE □ 
F TRACKSCSPC43 " 

3C 110 PR I NT 11 C R 4 JSDN r CS1 CCB r 5PC 
32]" 



14 12® PFINT'^SUSQW^El ICR1 CU 

HITE^S.rEB: 5 CP AMBLE IhfDfUlD 
UAL BL0CKCEPE31" 

PG 130 PRINT PUSOM, C5 3 [CB.EFC 

A3 140 PSINT^EUSDN, C5 3 LCB1 CU 

hitehh >cce: scramsle range □ 

F BLCCK5[SFC43 ik 

14 250 PRlNT n CPUSDN, CB2 CCB.EFC 
35 ] " 

65 160 PRlNfTPUSDN, C5 3 CC9] CU 
HITE^E .LC9: DESCRAnBLE UMQLE 

□ iscrspc?: 11 

Be 17E phint h :susdn 1 lsi ccq.spc 

IP 1B0 FEISMT^HYSGN, CCS 2 

HITEIE^CB: 2ESCEAMELE [NDIU 
1DUAL TRACK H 

4C 130 FRINT^PVSON, CCB.GPC 
3£1" 
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15 2S0 PR:NT"C5?USnN p C53 CCB1 CW 
HrTE^7,rCBZ nEECHAriBLE RnNGE 
OF TRACKS " 
Eft 210 Pf^rNT'^PuSOM.CS^ CC9 r EPC 

IS 550 PRINTS SUSON] CCBJ C UlHTT 

eib.ccb:! eeeceahble rwniuiau 

AL BLOCK HRJEDFF , C5 h C* , RySGN 
.00] CC3YC' 1 
*3 £33 FRJNT ,a !:=U50N s C5] ICB^SFC 

59 24B PRINTS RUSON] CWHIT 
EUS.CCB] DESCEAtlBLE RANGE OF 
BLOCKS [ RIGHT p RUSOFF a C5, C* 
, RU5QN, C92 1989" 

SB 250 PRINT M CRUSON 5 CS3 tCB p SPC 

cs 560 phint h ::c5 1 c* 1 rusdn, ce.sp 

C72FLE£SE HAKE CHOI EEC 5PC7 , H 
GME] M :FaKE5325S,a7:FUKElSB 1 ft 

BF 570 GETR5: IFUflLCfl3 3-0ANDAS<> 

l '0 ,h THEN570 
GG S§0 ft-UALCAS3 ; A*-"" 
0F 5S0 IFfl> l iTHENAi- "DE" ■ A**£~5 
4F 300 PDKE535S5 P 0; FOKES32B1 , U 

: PRItoT*TCLR , C53CDDE : *CLEFT] " 

. . PnKE53555 3 S7 
SC 310 GEIC15: IFC13=""THEN310 
7E 320 PPINT":PU50M^ tRUSQFF1*C 

"XEFT3" 
SB 330 GETC55; IFC5S-^ H THEN33D 
F7 340 NS— l:C3$-Cl5*CE5i PRINT" 

DC 350 rFCD3«"NS"THENNS-fl 

59 3G0 PDKEB5I ^SCCCSSD^PCKEEEE 

BE 370 ONA*:CCTDSB0, 710,740, B<30 
, 243 

BC 300 PQKESZiEES, 0 : FCKE532B! „ E : 

F0KES3EEE , 0 
CB 300 PRINT "TLLR ,. PEU H ? REU SN a 

RIEHT ( RUSDN t CYfiN , S\ , 5NSJ CC 

3 YDUR COnHOCDRE L5B9 £9115,0 

* I " 

IF 4O0 PRINT M :BLUE:ccsccCGCC=C= 
ccClilHITE3cc^c:r8LU£:ccc£UMITE 

lue^c-cCwhite: 11 ; 

A3 410 PRrNT"cc=cLBLLJEDcccccccc 

E3^:euje:==cc:iiJMITe:c:C5l^e:c- 

cm:!: UH : TE 2z*L BLUE 2cz:z:c:ecE JH I T 

^j||-t-*IT'-i -1 rc---F~ii. 
" U?P DpTinT» ft -H>ri.iu^t^-ruT !T'-, 

— ■ _h W i A ■ h. . ^ ^ u 1-1- j ■_ j. _ __.au 

===: UH I TE: aC BL'JEZccscC UJH I TE 3 

tei-[ell l e:=c=zz:'jh:te:-:cc 11 ; 

0B 430 PRI1MT"EBLUE3cccCWHITElc;!: 
ELJE1cccc2zcz=-r:r;rj-3-i = :UH I 7 
E:cCBLUE3cccCWHSTETcE:3luE3cc 
cc[WHITE: = [ELL'E^c=cc=cc=£WHI 
TE3c:BLUE3ccCUHITE:cCBLUE-CC 

CCKCCCCGCZEC" 3 

CF 440 PRINT^ccCUHITFJcCBLUEJc 
cc£ Um TEIcE BLUE!! ccccC WHITE 1c 
tBLUE]cc:^cz:-cc: uJ^ I TE: - [ BLUE: 
ecCUIHITE^ctSLL'EZcscccccecccc 
cceccctdJHITEJccccCBLUEDcccCW 
HITElCCCCCEBLUEJccCliHTTE: " ■ 
Fl 450 PRIMT"cccct:BLUE:cccc:UHI 
TElccccCBLUElccccccccccccccc 

CCCCCCCCCCCCCCr;[;::r::f:[:::c:C:CCCC: 

cccccccccccC RUSON , C73c " ; 
15 4 GO PRINT M c[lPUSOFF , BLUEUccCE 



USON, C73cc[I RUSDFF s BLUE^cCPUS 
ON, C73CCCRU5QFF , FLUE If ccct RUS 
DN . H73CCRUS0FF s BLUE lan C RUSDN 
f CI73ci:CRyS0FF.BLUE]cCRySaN 1 C 
7]ccC R US OFF p BLUE]cCRUSOht a C73 
CCCRU5DFF, BLUEDccLFLSDN, C7]c 
CRUEDFF , BLUE 3cccC RUSOW a C73 cc 
CCRUSOFF, BLUEDcERUSDN, C7:ccr 
RUSDFF p BLUE] 11 j 

3E 470 PRINT"CCCCCR^BDN l C7^cCRU 
SDFF p BLUE-lcccC RUSON , C71cCRtJ5 
□FF , BLUElctcCRUSON.CTIcCRyBO 
FF, BLUE7c[PUS0N a C73cCRU5DFF. 
BLUEUcCPUSOJ „ C7JdC PUSOFF , BLU 
E:cCF?USDNpC7JcCPUS0FF l BLUEJc 
C RUSDN , C7 : cC RUSDFF , BLUE 3 cC RU 
SCN, C7:cCPU5DFF , BLUE 1 C C PtJSGN 
1 C7Jc:FUSDFF a BLUE:cCRUSQNpC7 
IcCRUSQFF, BLUE:ctftU5DN B C7irct 
PUSOFF] " j 

F0 480 PRINT IJ C BLUE 3cC RySQN, C7Hc 
I RUSDFF , BLUEaccoCRUSON , C7]cC 
RUSDFF p BLUE]ccc[RUS0N,C7]gCR 
USOFF , BLUEDcC RySON , CJlnt RUED 
FF, BLUEaccccCRUSDN, C71cCRU50 
FF , BLUE DccC RUSON p C7 ] cC RU50FF 
h BLUE] qgc [ RUSDN , E7 ] cct RVSOFF 
, BLLiEJccCRU50M a C73ccctPUSDFF 
a BLUEDcC S<J5DN , C7 ] cL REBUFF n BL 
UE^cCRySDN, E7] l? ; 
4E0 PRIMT'-cCRUSOFF, ELUE]cCRU 
SOW n C7] ct PUSOFF r BLUF^ct RUSON 
i C73ccC RUSDFF . BLUE]cc^ RUSON 3 
C7]cC*UEDFF 1 BLUE]cccC RUSON , C 
7]cctRVS0FF J BLUE JccC RUSDN- C7 
]cc[ RUSOFF p BLDEJccccccC RUSON 
a C7DcCRUS0FF 1 BLUE3c:RU5DN n C7 
]cC RUSOFF , BLUE]cccC RUSDN , €71 
c C RUSOFF B BLUEJcC RUSDN p C7 ] cC R 
USOFF, BLUE^c 11 ; 

*C dC0 PR INT "C RUSDN ,L7:cC RUBOFF 
- BLUEKcC RU5DN , C71cC RUSDFF , BL 
UE3CCRU5QN, C73cC RUSDFF , BLUE] 
c:RU5CN a C7]G:RU5aFF, BLUElcCR 
USDN i C7]cCRUSQFF 1 BLUElcLRUSO 
N | C7DcC RUSDFF , BLUE ] cC RU50N n C 
7]cC RUSOFF p ELUE]cERUSDK 1 C7Jc 
CRUSDFF, BLDElcrCCCPUSON, C7]cC 
RUSOFF, BLUE] cccCRUEQN, ^73c[R 
USOFF t BLUE J cC RUSDN . C7 ] cC RUSO 
FF , BLUE3ccc da » 

BS 510 PRINTS RUSDN pC7]cc[RUS0F 
F „ BLUE]cccf RUSON t CJJccL RUSDF 
F . BLUE ] cC RUSQtV s C7] c t RUSOFF , B 
LUE]cCRUS0M 7 C7]c:RUSGFFpBLUE 
] c I RUSDN r C? ] CC RUSOFF, BLUF3ct 
RUSDN, 07 ]cC RUSOFF, ELUEJclIRUS 
Ohf, C7Jct RUSDFF n ELUE]cC RUSON, 
071] c[ RUSOFF p BLUElcCRUSGNf p C7IF 
cC RUSOFF r BLUE: CC RUSDN p C7 ]cc C 
RUSDFF , BLUElccC RUSON a C7]ccc[ 
RUSOFFJ 

13 S30 PRlNT":BLUE3cCRUSQN 1 C7]c 
ccC RUSOFF p BLUE ] cC RUSDN , 07 3 cE 
RUSOFF T BLUElc I RUSON t 07 1 cL RU5 
□ FF n BLUE Jccccccccccccccccccc 
cccccccccccccccccgcccccccccc 

CB 530 PRINT^rrrxrcricccccccccc 
ccccccccccccccccczcccccctccc 

CCCCCCCCCCCCCCCCCCCCCCCCCC" i 

14 540 PRlNT"cccccccccccccccccc 
cccccccccccccccccccccccc^ccc: 
ccccccEUH I TEJ INC RIGHT] OPE PAT 
ION. . .:BLUE]ccc" ; 

5C 550 PRINT "ccccccccccccccccce: 
tctccccccccccccccccccccccccc 

C CC CCC CC CCC CCC CC tCC □ C C CGC G ,N ; 



BA 550 PRINT "ccgccccccccccgcccc 
ccccccccccccgcgccccccgcccccc 

CCCCCCCCCCCCCCCCCCCCCCCCCC" I 



FG 570 PRINT h t SC?S r R I DHT , CYAN , Z 
• a RUSON, EriE]TR^CK : TSPr^lSECT 
DR^ CSP03]0QDEz CSNS, RUSDFF , 
S\, H0TlE3' h 

SBG P0KEE32E5 , 57 : RETURN 
3G SS0 TS-STR1BCTT : BS-5rR*CB> 
04 600 T$-PIGHTS^Tl a LENr.TSy-i_i 

S4 G10 ES-PEBHTSCBSpLENCB*^-!) 
47 G?0 IFLENfTS)-lTHEUTS-"B"*T* 

BF G30 IFLENCES:'=lTHEMB«-"0"+Ba 

B5 G40 PR lNT'-C RUSDN, HOME .D0WN54 
, RIGHT13: "TS M CRIGHTBJ"B5"CRI 
CHTB ] "CCS 1, CHO r 1E2 " 

0Z BS0 RETURN 

550 GDSUBBS0 

SB 570 FDRT-1T03S; B-0 

83 660 GDSUBS30 

E0 GS0 B-B+lr IFB< TC T WTHEN&B0 
FC 700 NEXT; RUN 

G9 71S INPUT^'TRACK 11 - T^GOSUBOSO 
01 7S0 FOPB-0TDTCT3 :GDSLTB930 
15 730 NEXT: RUN 
36 740 INPL'T"FRDN TRACK " ; Tl 
F4 750 INPUT "TO TRACK " ; T£ : GOSUB 
B90 

F8 760 FDRT=TITOT£;B-0 
£B 770 GDSUBS30 

G7 7B0 B=E^1 : TFB<TCT?-H1THEN770 
5F 730 NEXT : RUN 

34 900 INPUT "TRGCKVT 

CS 610 I NPUT "BLOCK ,? ■ B : GDSUBBDO 

F0 8B0 GOSUBS30 

CB B30 RUM 

3C 840 INPUT "TRACK" ; T 

□ 7 B50 INPUT 11 FROM BLOCK" ; Bl 

OF BG0 lNPUT"TO BLOCK " - B5 : GOSUB 
B90 

AE B70 FDRB-B1TDBB; GOSUBS30 

fll BB0 NEXT: RUN 

13 BS0 PRINT "[DOWN] INSERT DISC 

TO BE " A3f"SCRArTBLE0 " 

FF 300 PRINT"I^ND PRESS ANY KEY , 

50 910 P0KE1SB, 0i WPiITlBS a 1 : POKE 

1SB,0 
ftD 9^0 GDTD3B0 
S4 S30 GDSUBS90 

BE 340 QPENIS^, 15 : OPENS , 6 , 5 p "tt 

53 9S(S FRIMTttlS, "UL ; "5; 0, T; B 
B3 3G0 PR I PJTtt 1 E , "B- P : ,h E ; 3 

33 37£ F0RA=3TD255:EET*5,ftS 

BE 900 FDKE491Se+G Y ASC \ c\*+CHR%< 

E9 9S0 NEXT^ PRINT#15 a "E-P j "5; 3 
90 1000 I FNSTHENSYSG7S 
1A 1010 F0RPI-3TD2SS 
OF 10E0 PRlrJTttS 1 CHR5CPEEKC431SR 
: NEXT 

BB 1030 PRINTfllS/'U?: m S ; 0eT^ B:C 
LOSES 

54 1040 CL0SE1S: RETLJRK 

57 105Q D0TA50, 50, 50 K 50 T 50 3 50,5 
0,50,50, 50 h e0 N e0p23,a0 s 20 ? 20 
,^0,10,10, IB, IB, IB, IB 

4& 10S0 DATA1S P J.7 P 17 p 17, 17, 17, I 
7,15,15,15, IE. 1B F 1 50 r 3,l 55,0 
, lSE.GE.^Ee, 153,0, 195 

23 1370 CTATA54, 155 ,251, 101,255, 
133 p 553, IBS, ffS2 p 133,251, 1&5, 
253, 133,252, 200, 1SE F 0 

4C X0B0 01^206,223, 9£ 



YOUR COMMODORE august 1989 
55 



C64 PROGRAMMING H 



Machine Code Disk 
Programming 



Continuing his series on disk drives, Fergal Moane 
unravels the mysteries of Machine Code 



If you can handle your disk drive 
in Basic. Machine Code program- 
ming comes very naturally. It 
demands slightly more work, but the 
Kernal and DOS still do nearly all the 
work for you r Machine code disk 
commands have a close link with Basic 
- they both use the Kernal, Commo- 
dore's I/O routines. The difference is 
that machine code routines, especially 
file handling, happen at lightning 
speed, This article will concentrate on 
file handling, Lhe routines, and prac- 
tical examples. 

The Kernal 

By the way, that's Commodore's 
spelling mil mine! Note that all the 
below routines are called with the JSR 
instruction, with the appropriate 
registers conveying data. Below is a 
flowchart for the use of the routines: 

SFTLFS 



SETNAM 



OPEN 

• * 

input • * output 

CHKIN CHKOUT 
• * 

CHRIN CHROUT 



CLOSE 



CLRCHN 



Here is a summary of the necessary 
routines: 

SETLFS SFFBA 

A FILE NUMBER 
X DEVICE NUMBER 

Y SECONDARY ADDRESS 

This sets up parameters far use 
with any disk I/O, and is equivalent 
to the first three numbers in an OPEN 
statement, 

SETNAM SFFBD 

A NAME LENGTH 

X LQWBYTE OF START OF 

NAME 

Y HIGH BYTE OF START OF 
NAME 

Sets a name for disk I/O. Note that 
lor disks, a name must always be 
specified, except opening a to channel 
15 (OPEN 15,8,15) 

OPEN $FFCO 

NO PARAMETERS REQUIRED 

Use to open a file after SETLFS 
and SETNAM 

CLOSE SFFC3 

A FILE NUMBER 

Closes the specified file 
CHKIN SFFC6 



X FILE NUMBER 

Sets up a channel for input, after 
using the OPEN command 

CHKOUT SFFC9 

X FILE NUMBER 

Sets up a channel for output, after 
using the OPEN command 

CHRIN SFFCF 

A DATA INPUT 

Inputs data from the input channel 
defined by CHKIN, storing it in the 
accumulator. Equivalent to GET 

CHROUT $FFD2 

A DATA OUTPUT 

Outputs the data in the accumu- 
lator to the output channel defined in 
CHKOUT. Equivalent to PRINT 

CLRCHN SFFCC 

NO PARAMETERS REQUIRED 

Returns all input to the keyboard, 
and output to the screen. Use after 
finishing your own I/O 

Examples 

Here are two assembly listings to 
demonstrate the use of the above 
routines. 
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10 



zc 


sTCUJIWG t>lSK 


FILES 














so srrwAH 






60 OPEN 






70 CLOSE 






BO CFTKIH 


-1FFCG 




90 CHRIH 


-SPFCF 




100 CKROVT 


-3L-FD2 




110 CLRjCHH 


-*FFCC 




120 












140 






130 


; 




160 


: 




170 I JUT 


LDfc ISO? 




ISO 


LLK *WWfE&235 


; LOW/HIGH BYTE NAME 


190 


LDY tHWCEv-ZSe 




ZOO 


JSR SETHHI 




210 


Li: A tlOl 


■t:\- nukeer 


220 


LDX -tUOS 


: DEVICE NUMBER 


230 


LEY *t05 


r CHANNEL HUKBER 


210 


rn 




250 


JSR OPEN 


;C<PtSS FI1_E 


260 


LDK tsoi 


rFlLE 1 *5 TWP^JT 


270 


JSH CHKIH 




2BC LOOP 


JSR CHHLM 


: INPUT IN h 


250 


CUKOUT 


: OUTPUT TO SCfiEEN FROM P. 


30 □ 


U>V 190 


j 3T1TUS VABIIBLE 


.310 


cpy «oo 


:QC OF FILE^ 


320 


BED LDOIr* 


:W0. ACT MORE DATA 


330 END 


*!DL 


; CLOSE FILE 1 


340 


JSR CLOSE 




350 


JSR CLRCPH 


jftETUTIN TO HORHAL 




JfTS 


:T0 BASIC OR CALLIKG ROJJTTfJE 


370 


-BYTE ' "TEST 


FILE ' 



10 


; 




20 






J II 






Art ■_-iTT , r PC 


P am. 




50 3FT7JAM. 


•"i-FFDl! 




40 QFEN 


_ -Z L-T-r-i ■ 
*S r r t.- U 




nr. .1.1 j-irxr-i 

70 CLOSE 


-*FFC3 




u i i i -i i L- f LT 


-■ r lo 




90 CHR 1 h 


■SFTCF 




I DO CHhOLTT 


■Ir r l/£ 










1 ^0 


: 




130 






i ■ n 






150 


; 




l£0 






1 7 'J 


T m ft- t.nr 




IflO 


LDX #109 




190 


LDY • 1 0 F 


; UKLH 1 -■ 


200 


Ton at3^^T PC 




210 


LDfc *$00 




£20 


JSR SETHftM 


.tllUP X^tPt 1 FMrtT^I TUTS FT r^fcWT 


230 


JilH UrLE< 




240 


LBX *10P 




250 


J3R CHKIN 


: INPUT CHANNEL 


260 LOOP 


JSR CHR IN 


;6ET BYTE 


270 


Of? *I0D 


:Exrr ir mtwn 


200 


BEQ EXIT 




290 


JSR CHRdUT 


: OUTPUT TO SCEEEN 


300 


BHE LOOP 


;43FT WOBF DATA 


310 EXIT 


LCA 




320 


JSR CLOSE 


i CLOSE 15 




JSR CLRCHN 


j ffOHMAL I/O 


340 


RT3 


; RETURN TO BASIC 



For more information on KER- 
NAL routines, see the Programmer's 
Reference Guide. Next time, I will 
present a complete DOS which dem- 
onstrates the above routines in a 
practical situation. 

OOPS! 

Unfortunaiely, we left four listings out 
from of June's installment of 'Machine 
Code Disk Programming) so we've re- 
produced them below, 



□ I5K NAI1E 



10 REM*** 
******** 

20 REtl* 

* 

40 REM* 

*; 

REn** J 



CHANCE DISK NAME 



50 PRINT " I .CHANGE DI5K NAME 13 : PRIM 

-j 13 I I PI ?fr 

70 PatHT>lENTER NEW NAME OF DISK 



SO INPUT M "I" ; X5 

30 REn **************** *********** 

100 REM* OPEN TUD HHftNNELS 

110 REM* ******* * 

l^D DPENlSpH, 15^ OPENS, 8. 5, "tt hl 
130 REn* ************ ************ 

140 REH POSIT ION 1 IN DIRECT DRV TR 

150 Rfcn-*********"*" ***** 

******* 

ISO PRINTttlS/ h 01; p, i5;O ; lB ; 0 

17Q PRlNTttlS „ lfc B~P : " ; 5 ; 144 

190 PRINT M ?I?CURRENT DISK NftnE IS 

130 VoRSC-tTDlB-GETttS, AS = IFAS-CHR 
SC IGOTHEN^lO 
SQO PRINTS ; NEXT 



E10 PRINT: PRINT "NEW DISK NAME IS 

PRlWTfll5 3 "E-P: Si 144 
E30 ren*******"*"-**"******" 
******* 

£40 REn PAD OUT WITH SHIFTED SPA 
EES 

£50 ftEn""""******""""*** 



£60 IFLENt XKJ < 1 STHENX^-X3 + CHR5C 1 
GO):GOTQ?G0 

£70 REM************* ******* 

******* 

£BO REn WRITE TO BUFFER ANCl CHAN 
EE NAriE 

230 REn* ********** ******* ******* 
******* 

300 FRINTttS.XS, 

310 PRINTttlB, h 'UB. 1 ; 5 S 0i IB;0 

350 REM************************* 



330 REM INITIALIZE DISK AND DIRE 
CTORV 

340 Rt:n***« ********************* 

350 PR INTttlS , I " : CLOSES j CLOSE1S 

360 PRINT "LXQAD H *-CHREC 34 >+ "fi" 

RSC34>+" 1 B" LpRlfJT >h ««^»L I ST " 

370 FOKElSd fc 3 ; PDKEB31 p X3: PDKE63S 

p 13:POKEB33 i 13 

300 NEU 



UNSCRATCH 



10 REn****"""""*"*******^ 

£0 REn* 

* 

30 REn* UNSCRATCH FILES 

* 

40 RE II* 

* 

50 REn************"******** 14 * 

BO FRINT '^JNSCRATCH F I L ES ap ; PR I NT 



70 PRINT CENTER SCRATCHED FILE- 
NAME * T 

BO PRtNT N :rlENTER END TO EXIT lfc 

30 INPUTNS: IF N5-"END" THEN B40 

100 T-lOrS-1 ;U-0 

no rem************************* 



130 REM*** ** ****** ************** 

140 IFLENtNSX 1GTHENNS-NS+CHRS(1 
50) l GOTO 140 

150 REM** ********* ************** 
******* 

1G0 REn OPEN FILES a ERROR CHECK 
170 REn************"""*"*"* 
*** * *** 

1BO OPEN l n B N lS N "I" rQDSUB SBO 

ISO open s.e.Sp'-tr ibqslje see 
^00 REn* ************************ 

******* 

a 10 REn SEARCH TRACH IB FDR NAnE 
£20 REn--***"* ************ 



ISO REM PAD CUT WITH SHIFTED SPA 
CES 



230 PRINT*! . "Ul : " ; E ; 0 E T ; S: GOSUB 

seo 

£40 PRINTttl , "B-P : »; E j □ ; GET^S „ AS t 
Ra 

£50 TR-A5CCA5+CHRiC0)J] SC-ASCCBE 
*CHRICO^ :H-E 

PRlNTffl h "B-P: " ; 2 ; H : BET#£ n TS 
£70 OASCCTS+CHRStOJ J : IFOOTHEN 
370 

BBQ EETM? , AS , S3 ; FS" IJ H ; FOR X-l TO 
15 

230 GET«E P TT: FS-FS+TS:NEXT : IFFI- 
" "THEN3SO 

300 REn****************-* ** 

******* 

310 REM CHECK IF NAMES nATCH 

3£0 REM************************* 
******* 

330 I FFS-NSTHENGQT0410 

340 REM**************** *** 

350 R£n ME XT DIRECTORY ENTRY 
3B0 REM** **************** ******* 



370 H-H+3B; IFH<£56THENEEG 

SBO IFTR>0THENT-TR:S=5C;0DTD ^30 

330 IFUTHEN PRINT' END OF DIREC 

TORY 1J :eOTC 540 

400 PRINT "*r ; NS 3 ' h NOT FOUND IN 
01 RECTORY" ; CLOSE1 : CLOSE?; END 
410 PR INT M flJ" i F$* t FOUND" 
4£0 PRINT "pUN SO PATCH FILE tY/N) IJ 
: PRINT 

430 INPUT XI: IF XS-"Y ,? THEN 4S0 
440 IF UI*THEM 370 
450 PRINT M :cll-SEQ S-PRG 3-USR 
4-REL hh 

400 PRINT "ENTER FILE-TYPE (1-4J 
? Sl«lif hh : 
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470 INPUT P: IF P<1 OH P>4 THEN 

PRINT "!TT P ; GOTO 440 

4 BO REM* * ti*ifM*M»***M*****fi 

******* 

490 REH WRITE FILE TYPE TO DISK 

BOO REM*******- *********** 

******* 

S10 PR I NT 1*1 , M B-F: " j 2; K: PR I NTH 2, 
CHRSCP+15B) ; 

520 FRINTHL, ,J U2; ";2iO;I ; S:E05UB 

530 PRINT MJ" h FS;" UN5CRATCHE0" = 
IF U THEM 370 
540 GOSUB5B0;G0T0E4O 
550 REM********* ********** 

******* 

5E0 REM DISK ERROR CHECK 

570 REn** **************** ******* 



5B0 INPUT*! 1 M£ s L.M: IF E-0 THEN 
RETURN 

530 PRINT ' U ERROR: "iEjMSjLjM 
GOO REM*** ****** **************** 

******* 

E10 REff MALI DATE DISK TO RESTORE 

BAM ON DISK 
BEQ REM OTHERWISE. CORY TO ANDTH 
ER DISK 

630 REfl***** ******* ** 

******* 

540 PRINT" VALIDATE DISK CY/ND 7 
■■ 

650 GETXS l I FXS- M "THENG50 

iBEO I FXS-"N"THENCLG5E1 ; CLOSES : EN 

0 

E70 PRlNT'TJJALIOflTiNB DISK TO UP 
DATE BAM " 

ESQ PRINT " ^100 NOT REMOTE DISK UN 

TIL LIGHT IB OUT " 

G30 0PEN15 n B p 1S P "U":END 



LOGO ALU^ESS 



10 REn» 
20 reji* 



30 REn* 

s 

40 REM* 



CHANGE LOAl* A CORES 



SO REn" 



GO PRINT "THHANGE LOAD ADDRESS" : P 

RINT"— 19 

70 PRINT "VENTER PR D GRAM -NAME kh 
90 PRINT '>1ENT£R END TD EXIT": PHI 
NT 

30 INPUTNS: IF N*- "END" THEN 770 
100 OPEN 1 p B , 15 , "I " ; GOBUB SlO 
HQ OPEN 2,8,2, "0; B P n R " 

ISO REn************************* 



230 HEM 1 



240 GET#e 3 AS p BS: IF ST THEN ISO 
250 CLOSE E ■. CLOSE 1 
£60 A-ASCtAI+CHRStOD J :E-ASCCBS+C 
HPS CO J > 

£70 PRINT " "CURRENT LOAD -ADDRESS 
IS; " 

280 PRINT "ju"; B*25G+A 
230 PRINT "ffJEy LQA0-A0DRRES5 IN 
DEC III AL T £043 IKHMiMI* ; 

30D INPUT P: IF F<0 OR F>55535 T 

hen print "rrn ,j ; GOTO ESQ 

310 REM************************* 



130 REM FILES OPEN, SO CHECK FDR 
ERRORS 

140 REM*** *************** ******* 
******* 

150 INPUTttl , E.riS, ,J,X: IF £-0 THE 
N 24D 

1E0 CLOSE 1; CLOSE 2: PRINT " Ri F 
ILEj H iNi ; 

170 IF E-G2 THEN PRINT -M NOT FOU 
ND " : GOTO 200 

1B0 IF E-G4 THEN PRINT " NOT ft P 
RDGRRM" : GOTO 200 

130 PRINT ".« DISK READ-ERRDR" ■ E : 
END 

200 FDR J-l TO £000 r NEXT: GOTO 
60 

£10 REM************************* 



EEO REM BET LOAD ADDRESS 



320 REM CALCULATE LOU/ HIGH BYTE 
AND PUT INTO STRING FOR 

WRITE COMMAND 

330 REM** **************** ******* 
******* 

340 B-INTCP/25G:) : A-P-B*256 ; P$-CH 
RS t A ) +CHRS C B J = PR 1 NT "*IQ AD ADDRES 
S: 'P 

350 PRINT " IWRITE THIS LOAO-ADOR 
ESS CY/IO ? YIHI ap s 

360 INPUT XS: IF XS<> ,J Y" THEN 70 

370 REM*** ******** ********* 

******* 

330 REM PAD OUT WITH SHIFTED SPA 
CES 

390 REM************************* 



400 J-LENCN5J ■ IFJ-1GTHEN4B0 

410 FOR X-J + l TP 16;N*-N*+CHRltl 

603 s NEXT 

420 OPEN 1.3,15= OPEN 2,6,2,"*" 
430 GOBUB eiOi T-1B: 5-1 
440 FRINTttl, "Ul: ";& : 0;T S S ; GDSUB 
010 

4S0 PRINTttl, 'B-P: " p^iOi GETttE p AS 
P BS 

4B0 REM************************* 
******* 

470 REM FIND TRACK flNO SECTOR OF 
PRC 

480 REM************************* 
******* 

490 T-ASCCAS i CHRSCOn :S-ASCCBS + C 
HRiCOiU ; K-B 

500 FRINTttl, "B-P; ":2-H; GETtt2 p T$ 
S10 C-ASCtT$+CHR5C0] D : IFC<>130TH 
EN 500 

520 REM*** *************** *•■**■* 



530 REM SEARCH FGR PROGRAM NAME 
540 REM**** ************** ******^ 



550 GET#2 , AS, BS : F$- FGR X-l TO 

IB 

560 GETM2 , T5] FS-FS+TS: NEXT 

£70 IF FS-NS THEN EGO 

580 H=N+35: lFK<2SfiTHEN50D 

530 REM************************* 

******* 

GOO REM ADD 32 TO POINTER FOR HE 
XT DIRECTORY ENTRY 

G10 REM* ************** ********** 
* * • * *** 

620 GOTO 440 

S30 REM** ************** ********* 
******* 

540 REM ADDING CHfZSCO) IN CASE □ 
F NULL UALUE 
G50 REM* ************** ****»«**** 
■ * * ■ * *« 

GEO A-ASCC AS+CHHBCO)) ; B-A5CCES+C 
HRECOJO 

570 RErt*****»»****** ************ 

** W ** A * 

GGO REM NOld CHANGE LQAO ADDRESS 
G90 REM*************** ********** 



700 PHINTttl , "Ul: "e2;0; A;B; GOBUB 
BIO 

710 PRINTftl p H B-P : " i 2;2:PRINT#2pP 
£ ; 

720 PRINTftl, W U2; "i2jO;A;B; GOSUB 
BIO 

730 CLOSE E. GOSUB BIO- CLOSE 1 
740 PRINT "?TLOAD-ADDRESS CHANGED 
FOR " ; NS 

7S0 PRINT ^CHANGE ANOTHER PROOR 
AM (Y/N) ? NINI " • 

7S0 INPUT XS: IF X^""Y ,a THEN BO 
770 PRINT M T; : END 
7B0 REn************************ 
* * ***** 

730 REn DISK ERRDR CHECK 

BOO REM* ************* ********** 



BIO INPUTttl, E,MS n J P K; IF E-0 THEN 
RETURN 

GEO PRINT !J W ERRDR : " ; E j MI ; J ; K 
B3D CLDSE 2; CLOSE 1 : END 



PROTECT FILE 



10 REM*- 
20 REM* 



PROTECTING FILES 



30 REM* 

* 

40 REM* 

* 

50 REM************************** 
******** 

55 PRINT" SOFTWARE PROTECTION" : P 

R 1 NT a " 

GO PRINT "^PROTECT CI) FILES" 
70 PRINT"i*****p*rp]<:^3 DISK" 
GO GETAI: I FAE-""THENGOT0SO 
BO IFA5< "1 M DRAI>"2 FI THENB0 

100 0NUALCA5JGGTD11O, 360 

101 REM**"**** *************** * * * 



102 REM SCRATCH PROTECT FILES 

103 REM-*- ******** *************' 
******* 

110 PRINT "^PROTECT FILES" : PRINT" 



120 PRINT'fllCn PROTECT FILE (23 

UN PROTECT FILE" 
130 GETRS; IFAI- ,, "THENG0T0130 
L40 IFAK "1 "DRAS> "2 "THEN 130 
150 IFAS-"1"THENPT-G4 ; REM FILE T 
YPE CODE TCI PROTECT FILES 
ISO IFAI-"2"THENPT-0:REM FILE TY 
PE CODE ID UNPROTECT FILES 
170 PR INT" jflSENTER FILE TO BE "--I 
FPT"OTHENPRINT '"UN" ; 
175 PR I NT "PROTECTED 13 : PRINT 11 ^ENTE 
R END TO EXITW" 

180 INPUTNS: I FNT- "END "THEN GOTO 50 



1S& REM UERIFY FILE EXISTS 
1B7 REM* * - * - ******** *< 



130 OPEN 15, B, 15: OPEN 1 , 6 N 5 , "0 ; " +N 
S+ M , R 1 " ; G0SUB340 

131 REM** *********************** 
******* 

192 REM PAD OUT NAME UITH SHIFTE 
D SPACE 

133 REM******* **** 



200 I FLEfKNIO < 1 BTKENNS-NS+CHRS C 1 

50 3 :GDT0200 

201 REM****** ***************** *- 
******* 
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► 



Z0£ REn SEARCH DIRECTORY TRACK F 
DP FILE 

£03 REM*****-* ****************** 
******* 

dlO CLDSEliCLDSEl^DPENl^B.lSiO 
PEN5,a p 5, ;T-1B: S-l : G05UB340 
2£0 PR[NT*15> J "U1 : " ; 5;0j T- 5- PRINT 
ttlS B IJ B-P: " ; 5 ; 0: BETttS, AS,B*:¥-T;2 
-S 

E30 T-A5CtAS + CHRIC05^S-ASCtBI+C 
HRSCO)) :H-2 

240 PR1NT*1S, "B-P " ■ 5 i H ■ GETttS , TS 
250 C-flSCCTS+CHRSCOn 
2GC GEIttS , ft* , SS : FS- H " . FDRX-1TD16 
: GETttS p TS : FS-F£*TS : NEXT 
?70 PR INT "SEARCHING : " p F* ; PR INT 
■ i I FNS"FSTHEN3D0 

571 REM * ***** 

******* 

27 £ REM NEXT TRACK AND SECTOR 
273 REH** ************ »***■«*•** 

• * * •** m 

EDO K-H+35 : I FH< 556THEN240 

300 FR1NTK1S, "E-F";S P H 

301 IFPT-0THENC-C-G4:REn C IS CU 
RRENT FILE TYPE 

302 REn***** ******* ************* 



303 REM CHANGE ACTUAL FILE TYFE 

304 REn****«****+* ************* 



310 Pf?INT#5,CHRS£ CC*PTiPK12B> ; :R 
EH OR 1EB CLOSES THE FILE PROPER 
LV 

3E!0 PRINTK15. "U2 : ^ S;0^ Y t Z 
330 CL05E1 ■ E0SUB34Q: CLDSE15 

334 PRINT" SIS": I FPT-OTHENPR I NT ,h UN 
t* . 

335 PRINT "PROTECTED" 

336 F0RU-QTO1Q0O : NEXT : EOTDSO 

337 REM ************ 

***** m * 

33H REM DISK ERROR CHECK 

333 REN** **** ******** ***** 

340 INPUTHT5 , E , ES: I FE-OTHENRETUR 

N 

3SD PRINT" IIKCISK ERROR ; ";E 5 E$;C 
LOSES: CLOSER END 

355 REH** ************** ********* 
******* 

356 REM UHITE PROTECT DISK 

357 REn************************* 
******* 

360 PRINT";'JWKITE PROTECT DI5K';P 
RINT h— H 

370 PR I NT "MCIJ PROTECT DISK 
NPROTECT DISK" 

3B0 GETAi: IFAS-""THENG0TD3B0 

IFAS<"1' 0RA5> ' £"THEM3eO 
3SS PRIMT 1p 3i?CHECK DISK AND PRESS 
ANY KEY " : POKElSB , 0 : WA ITl 96 , 1 : FG 
KE1SB,0 



400 □NUALCA*)G0T041G I 450 

401 REM***"************ 



■40E REM PROTECT DISK 
403 REM************************* 
******* 

410 0PEN1S.B, 1 B ■ OPENS ,0 t 5, "(TiGD 
SUB340 

4E0 PRINTtflS, "Ul; " ; S ; 0 j 1 B ; O : PR I N 
TiLS/'B-P; " t 5 5 a:PRlNt#5,CHBSCB63 

430 PRINT#lS h "LIE: " ; 5^ 0; IBiO 

440 GQSUB34G:PHINT*1S, " I M : CLOSES 
: CLOSE IS ; GOTOBO 

441 REn ********* 

******* 

44£ REM UNPROTECT DISK 

44 3 REn************************* 



4S0 DPEN15, 9, IS, " I " l OPENS t B,H ( »H 
pp 

4B0 PRINT* 15, "Ul : " j 2 j 0 j 18 ■ Q ■ PRI N 
Tit 15, M B-P : " ,E; E: PRINT#£ S CKRSCB53 

470 PRINTS 15 p "B-P: h ;?j 1GG : PRINT** 
£, CHRftEG) E 

4B0 PRINT#15, "n-br s CHRSCl);CHR*.C 

ID ;CHR$f I } ; CHRICGSJ 

4S0 FRINT*15, M T1-W M ; CHRSCE > ■ CHRBC 

73 jCHRSC 1 ) j CHRtCGS: 

500 FRlNTttlS, U U2: " ;E- Q- 1B-Q 

510 C0TQ440 



continued from page 32 



TERF01 SE „ COUNTERS L , OFFSET > 
* 



3900 DaTaCOUNTERFEIT, FALSIFY 
h COPY, SIMULATE, FAKE s Till TATE, 
PHONEY 

AF 3S10 DATAPECORD< NOTE ^ COPY, DU 
PLICATE p FORGE r PASTICHE 

B3 3SB0 DATASHAM^ REPRODUCTIONS 
RT3 , * 

FG 3930 DATAFUNFRAL. BURC AL, INHUf 
MAT I ON , INTERMENT p * 

7B 3540 DATA mP05SIBLE p HOPELESS 
p FQRLDRNE „ I MFRACT I CABLE p D I FF 
ICULT p HARD C □ I FF ICULT > 

13 3BS0 DATATRICKY, TRYING ? + 

03 3360 DATAUENOrip POISON p TOXIN, 
* 

LB 3370 DATASURFACE.COUERIiNGTR 
ONTO , EXTERIOR, UENEER , F ACAD EC 
FRONTS , FRONTAGE, * 

9F 3960 OATftSTRDNG, POWERFUL, ERE 

AT C STRONG) , RESILIENT , FORTHRI 

GHT, DUPABLE, * 
C5 3990 DATALdOUNO, IN JURY p CUT r; IN 

J) .LESION, SCAR< INJ ^ , SLA5H t LA 

CERATE h * 

AG 4000 DATALOSE, MISPLACE >MISLA 



Y a * 

□ D 4010 DATAnAG I ^ENCHANTMENT^ 

CCULT „ SORCERY , SPELL , CON JURY T 

ILLUSION, TRICK, * 
11 4020 DATAf-IAJESTIC, EXALTEO.GR 

AND, IMPERIAL a KrNG, NOBLE, REGA 

L ROYAL STATELY , * 
75 4030 DATA BUREAUCRACY, ADMIN IS 

TPATION.CIUIL 5ERUrCE p nrRECT 

□RATE, GOVERNMENT 
EG 404 0 DATAMINI STRY, OFF 1CIAL0D 

M, * 

IF 4050 DATAEUY F PURCHASE, AOUIPE 
.OBTAIN, GET , SSi^LRE, RENT, LEAS 
E , H I RE T * 

CI 4^60 DATA MINE, COAL FACE, COLL 

I EPY , P I T , 5HAF T p OUP PRY , TUNNEL 

p EXCAVATION .* 
41 40713 DP.TAMI NOP, INCONSEQUENT I 

AL P INSIGNIFICANT, INFERIOR ,, NE 

GL1GI BLE p PETTY 
B5 4060 DATA5UB0PDINATE , TP I FL IN 

G Y TR I U I AL p UN IMPORTANT , * 
EG 4090 DATAMAD, CRAZY, CRACKERS, 

DERANGED , I NS ANE , LUNAT I C , DAFT 

f STUPID, * 
A 7 41-30 □ATPCJSTOnER , CONSUMER , P 

UNTER , CL I ENT , BUYER p PATRON , 5H 



OPPER, PURCHASER, * 
F L : DATAETCH, CARVE, CUT CCARU 

E: , INSCRIBE , INCISE, * 
B7 4120 DATAESSENTIAL, CRUCIAL p I 

T1P0RTPNT, NEEDED, RECTUlSlTEpUI 

TAL, INTRINSIC^ * 
EC 4130 DATAFLAUDUR, ESSENCE, TIN 

CTUPE,£EST , * 
^D 4140 DATACP I TIC , ICONOCLAST , □ 

ISSIDENT , HERETIC. RADICAL, REB 

EL,* 

0C 41S0 DATA IDENTICAL, ALIKE, COR 

RE* PDND I NE T DUPLICATE, EQUAL , E 

QUIUALENT 
11 41E0 UPTALIKE,SAM£:,TUI*J P MATC 

H^LIKE^ s * 
D3 4170 DATA INTERESTING , AESOREI 

NG, APPEALING, COMPELLI NG , ENS A 

GINT3. INTRIGUING,* 
AE 41BQ DATAEXTOL, ACCLAIM, APPLA 

UD, CELEBRATE, COMMEND, PRAISE , 

Cfi 4190 DPTftLIST , CATrtLDQUE, □ I RE 
CTOPV .FILE, INDEX. INVENTORY, I 
NUCICE.HeCQHDCLIST) 
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Inside th 

Continuing his series on programming the 1541 drive, 
Fergal Moane offers some insight into the internals of 

your machine 
By Fergal Moane 



Now that we've gained a fair 
knowledge of machine code 
and disk editing, it's time to 
turn our attention to the internal 
memory of the 1541. Inside the 1541 
lies a dedicated computer. It has a 6502 
processor (as in the 64), 16K ROM, 
2K RAM, and interface chips. 

Commodore's designers have for 
once had foresight, and given us a host 
of advanced commands to manipulate 
the drive's internal memory. You can 
use the drives ROM routines, or write 
your own in the RAM buffers, This 
allows advanced protection routines 
and disk turbos to be created, I Ve even 
seen a program which uses the drivers 
6502 to calculate numbers for vector 
graphics routines, effectively using the 
drive as a second slave processor, 
speeding up things no end. 

The Commands 

The three commands below are the 
approximate equivalent of PEEK, 
POKE and SYS. Using these com- 
mands, it's possible to create your own 
machine code, or use the DOS rou- 
tines, Unfortunately, Commodore has 
never published disassemblies of its 
disk ROM, so use of it is extremely 
limited. The best way to use the disk 
memory is to buy a machine code 
minotor which allows assembly and 
disassembly to disk memory. DATEL 
and TRI LOGIC have cartridges with 
monitors possessing this facility. 



MEMORY-READ 

PRINT #15, "M-R" CHRS (lo) 

CHRS (hi) CHRS (number) 

CHRS (lo) is the low byte of the 



address in DOS that is to be read. 
CHRS (hi) is the high byte of the 
address. 

CHRS (number) is an optional 
parameter which indicates the number 
of bytes to be read. 

This presumes that OPEN 15,8,15 
has been performed earlier in the 
program (as it always should be). A 
GET # 15 will read the byte from the 
error channel, peforming a PEEK of 
the address specified by the CHRJ 
codes. 

MEMORY-WRITE 
PRINT tt 15, "M-R" CHRS (lo) 
CHRS (hi) CHRS (number) CHRS 
(data) CHRS (data) eta- 
Number obviously specifies the 
number of bytes to be written. The 
number of pieces of data should 
correspond to the number in the third 
CHRS command. The maximum 
amount of data that can be sent at 
one time is 34 bytes. 

MEMORY-EXECUTE 

PRINT # 15, U M^E" CHRS (lo) 

CHRS (hi) 

This command will call and exe- 
cute a machine code program that 
resides in the DOS memory. This 
routine should end with a RTS 
instruction. DOS routines can be used 
with this command, 

USER COMMANDS 
PRINT tt 15, "Un" 

See the table below for possible 
values of N. These commands allow 
a jump table jo be set up, as there is 



enough room for a JMP instruction 
to your routine. This means that by 
using two letters, you can access a table 
of routines quickly and easily* even 
from Basic, All the below User com- 
mands access buffer 2 5 the unused 
buffer suitable for machine code, 



U3 or UC 
U4 orUD 
U5 or UE 
U6 or UF 
U7 or UG 
U8 orUH 
U9 or UI 
U; or UJ 



jump to S0500 
jump to S0503 
jump to S0506 
jump to S0509 
jump to S050C 
jump to S050F 
jump to SFFFA 
power-up vector, 
resets drive 



Examples 

Here are some simple examples which 
demonstrate the above theory. They 
may be useful in disk utility programs. 

EXAMPLE 1 - space on the current 
disk 

10 OPEN15, 8, 15, "I" 

20 PRINT tt 15, "M-R" CHRS (250) 

CHRS (2) 

30 GET tt 15, XS:XS = XS +■ CHRS(0} 
40 PRINT 15, "M-R" CHRS {252) 
CHRS (2) 

50 GET # 15, Y$:Y$ =Y$ + CHRS(0) 
60 A=ASC (X$) + 256* ASC (YS) 
70 PRINTA "BLOCKS FREE 
80 PRINTA/4 "KILOBYTES 
FREE"; PRINT (A/4)* 1024 "BYTES 
FREE" 
90 CLOSE 15 
* 

This reads the blocks free on a disk, 
and calculates the number of kilobytes 
available by dividing by four. XS and 
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YS contain the low and high bytes of 
the blocks free. 

EXAMPLE 2 -alignment adjuster and 
woodpecker remover 

10 INPUT "WOODPECKER (Y/N)" 
W$ 

20 IFWS < >"Y" THEN B =B + 128 
30 INPUT "HALF TRACK SEEKER 

(Y/N)' f ;A$ 

40 IFA$ < >"Y" THEN B=B+64 

50 INPUT "LOADING ATTEMPTS 

(0-30)" ;L 

60 B=B+L: OPEN 15, 8, 15 
70 PRINT # 15, "M-W B CHR$ (106) 
CHRS (0) CHRS ( I) CHR$ (B) 
80 CLOSE 1 5 



This program alters the vital 
location 106 in disk RAM. It controls 
the number of read attempts to be 
made, i.e. how many times the disk 
drive will try to read the sector. This 
is usually five. The 'woodpecker 1 sound 
made when the disk head hammers off 
i he end stop can be avoided. Also, if 
your disk drive is out of alignment, 
the half track reads will increase the 
chance of loading a misaligned 
program. 

EXAMPLE 3 - disk name 

10 OPEN 15, 8, 15, T* 

20 PRINT U 15, "M-R" CHRS (144) 

CHRS (7) CHRS (16) 

30 INPUT ff 15, NAMES 



40 PRINTNAMES: CLOSE 15 

This reads the sixteen letter name 
of the current disk. Note the CHR$(1 6) 
to define the number of locations to 
be read and the use of INPUT tt to 
fetch multiple characters. 

When fiddling around with your 
disk drive, it makes sense to take the 
disk out of the drive. This ensures that 
if a duff value hits a sensitive spot, 
your disk will not suffer the conse- 
quences. Remember that you cannot 
damage the drive by software, and 
switching it off and on again will 
restore everything to normal. 

Memory Map 

There's little point in messing around 
with drive memory if you don't know 
what you're doing. Below is a 1541 
memory map which details some of 
the more interesting features I came 
across. I saw no point in providing 
DOS disassemblies, so youll need a 
good disk monitor to experiment with 
DOS routines. 
RAM 0000-07FF 0000-2047 
ROM 0800-FFFF 2048-65535 



HEX 


DECIM 


0000 


0 


000 J 


3 


iTOJ 




0003 


3 


0004 


4 


0OOfWXK>7 


6-7 






000A-000B 


10-31 


OOOC^D 


12-33 


UO0E-0OOF 


14 (S 


00124*013 


18-1* 


0014-0015 


20-2 S 


0016-0017 


22-23 


0020-0021 


32-33 


0030^003 1 




00.19 


57 


00? A 


58 


003 D 


*i 


003 F 


63 


0043 


67 


0047 


71 


004<? 


73 


&>4A 


74 


005 1 


*r 


0069 


105 


OQflA 


106 


OOGF-0070 


L.II-IJ2 


0077 




0078 


120 


0079 


121 


007A 


122 


007C 


124 


007D 


U5 


0O7F 


3 27 


ooao 


m 




129 


Q0S2 


130 


00*3 


131 


0OH4 


EJZ 


0QB5 


113 


oo&ti-cxmD 


1 39-34 F 




DESCRIPTION 

COMMAND CODE FOR BUFFER 0 
COMMAND CODE FOR BUFFER I 
COMMAND CODE FOR BUFFER 2 
TOMMANiD CODf: FOR BUFFER 3 
COMMAND CODE FOR BUFFER 4 
TRACK AND SECTOR FOR BUFFER 0 
SECTOR FOR BUFFER 1 
SECTOR FOR BUFFER 2 
TRACK AMD SECTOR FOR BUFFER 3 
TRACK AND SECTOR FOR BUFFER 4 
ID FOR DRIVE 0 
ID FOR DRIVE ! 
CURRENT ID 
HEAD TRANSPORT FLAG 
BUFFER POINTER 

« MARK FOR BEGINNING OF DATA BLOCK HEADER 

PARITY FOR DATA BUFFER 

DRIVE NUMBER FOR DISK CONTROLLER 

BUFFER NUMBER FOR DISK CONTROLLER 

NUMBER OF SECTORS PER TRACK 

7-M ARK FOR BEGINNING OF DATA BLOCK HEADER 

STACK POINTER 

STEP COUNTER FOR HEAD TRANSPORT 
ACTUAL TRACK NUMBER FOR FORMATTING 
Iti-STEF SIZE FOR SECTOR DIVISION 
5-NUMBER OF READ ATTEfl 
POINTER TO ADDRESS FOR 
DEVICE NUMBER +32 FOR LISTEN 
DEVICE NUMBER*64 FOR TALK 
FLAG FOR LISTEN 
FLAG FOR TALK 

FLAG FOR ATN FROM SERtAL BUS 
FLAG FOR EOI FROM SERIAL BUS 
0-DRIVE NUMBER 
CURRENT TRACK NUMBER 
CURRENT SECTOR NUMBER 
CURRENT CHANNEL NUMBER 
CURRENT FILE NUMBER 
CURRENT SECONDARY ADDRF? 
CURRENT DATA BYTE 
DIVISION WORK AREA 




01)94-0095 


I4B^49 


BUFFER POINTER 


0<m-009A 


153-154 


ADDRESS OF BUFFER 0 


OO9B-O09C 


155456 


ADDRESS OF BUFFER 1 


0C9D-0D9E 


w-m 


ADDRESS OF BUFFER 2 


009F-00A0 


r^-360 


ADDRESS OF BUFFER 3 


OOA]^0A2 




ADDRESS OF BUFFER 4 


00 A3 -00 A4 


I6J-J*4 


POINTER TO INPUT BUFFER 


00 A 3-00 At 


165-166 


POINTER TO ERROR MESSAGE BUFFER 


0GB 5-00 R A 


I&I-IS6 


RECORD NO LO. BLOCK NO. LO 


OOBB^OQCO 


IB7-192 


RECORD NO. HL BLOCK NO, HI 


oon^oc* 




WRITE POINTER FOR REL FILE 


OOC7-O0OC 


199-20* 


RECORD LENGTH FOR REL F1KE 


00D4 


m 


POINTER IN RECORI> FOR REL FILE 


0OD5 


213 


SIDE SECTOR NUMBER 


00 D6 


214 


POINTER TO DATA BLOCK IN SIDE SECTOR 


00D7 


235 


POINTER TO RECORD IN REL FILE 


00E7 


231 


FILF TYPE 


00F9 


249 


BUFFER NUMBER 


OUKMH45 


25«-325 


STACK 


02OO-O22K 


512-552 


INPUT BUFFER FOR COMMANDS 


Q24A 




FILE TYPE 


025B 


600 


RECORD LENGTH 


0259 


m 


TRACK-SIDE SECTOR 


025A 


602 


SECTOR-SIDE SECTOR 


0274 




LENGTH OF INPUT LINE 


027S 




NUMBER OF FILENAMES 


0297 




FILE CONTROL M FTROD 


028(Mi;>$4 


640-644 


TRACK OF A FILE 


D2S5-G2|i9 




SECTOR OF A FILE 


02D5-02F9 


725-761 


BUFFER FOR ERROR MESSAGES 


O2FA-02FC 


762-764 


NUMBER OF BLOCKS FRFF 


0300-03 FF 


7&8-1023 


BUFFER 0-MAJN WORK BUFFER 


040CUWFF 


L024-I27S 


BUFFER 3 -DIRECTORY 


050043 FF 


1280-1535 


BUFFER 2 -USER BUFFER 


0600-06 FF 


1536-1 n \ 


BUFFER 3 -Dl RECTORY 


0^100-07 FF 


3 792-2047 


BUFFER 4- BAM TMAGE 


08OCM7FF 


2Q4H-6143 


UNUSED ROM 


JSOCMS0F 


ft 144-6 159- 


SERIAL BUS CONTROL f.FR A522 


iSTO^IRFF 


M<i0-7l&7 


UNUSED ROM 


ICOO-ICOF 




DRIVE CONTROLLER 6522 


ICIO-COFF 


7|g4~49407 


UN USED ROM 


CIQO-FFFF 


^40^-65535 


D3SK OPERATING SYSTEM 
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Explore the intricasies of your I28 f s memory 
By David Kelsey 



The C128 has many programma- 
ble chips within it. There's the 
VICII chip for 40-column 
screen output, the SID ehip s which is 
dedicated to sound, and the two CIA 
chips which control interfacing and 
interrupts on the CI 28. These chips 
are identical to those found on the C64 
- except for the VICII chip, which has 
one extra register to control the clock 
speed of the 8502 processor - and has 
already been covered in a vast amount 
of detail. But the CI 28 has two extra 
chips. The first is the 80-column screen 
chip, the second is the Memory 
Mange ment Unit (MMU for short). In 
this article, well be taking a closer look 
at the MMU. 

C128 Memory 

The CM was very unique of its time 
simply because the micro processor 
could access more than 64K of 
memory, though not all at the same 
time. It could do this because the 6502 
was upgraded to allow for special 
methods of 'bank' selection. RAM and 
ROM were separated into blocks, and 
parts of RAM could be mixed with 
parts of ROM to produce a full 64 K 
of memory, which the 6510 microp- 
rocessor would then see as a full 64 K 
of addressable memory, 

The CI 28 also uses this concept, but 
Commodore decided to add another 
64 K of RAM and a whole lot more 
ROM. The 8502 (which is an upgraded 
6510 to allow 2 mhz operating) 
couldn't cope with this amount of 
RAM and ROM, so a chip dedicated 
to managing all this memory was 
required. Thus the MMU was born. 
The upshot of this is that the Com- 
modore has 128K of accessible RAM 
and a vast amount of ROM to provide 
the operating system, Basic V70, and 
of course the C64 operating system 
with Basic V2.0 All this is managed 
by the MMU so that a different variety 
of mixtures of RAM and ROM can 



be produced to make up the full 64 K 
for the 8502 to address. Each one of 
these varieties is called a configuration. 

Who uses the MMU 

This chip is used frequently by the 
operating system. When running a 
Basic program, it has to retrieve the 
actual program from RAM, but the 
code for Basic which operates on the 
Basic instruction is stored in ROM. 

You may have also used the MMU. 
The Basic command BANK provides 
control over the MMU- This com- 
mand is only used to allow selection 
of the possible configuration to allow 
for running machine code programs 
from Basic or to poke /peek certain 
memory locations. 

The 8502 registers 

Before I start on the MMU registers, 
111 briefly mention Lhc 8502 registers 
used to manipulate what the 8502 
addressing sees in the way of ROM 
and RAM, These registers arc found 
at locations $00 and SOI - location £00 
is the data direction register for register 
$01. 

In 64 mode, they operate as stand- 
ard to a C64, and much has already 
been written on this subject. In 128 
mode, however, there is a difference. 
Bits 0-2 of register SOI are used to tell 
the VIC chip and the 8502 where to 
get information. 

Bits O & 1 

The VIC chip gets the colour infor- 
mation for the screen from RAM at 
$0800, which is part of the I/O block. 
However, there is another block of 
RAM which can be used for colour. 
This means there are two colour RAM 
blocks. They both reside at locations 
SdSOO - Sdfff, and a block is selected 
using bits 0 and 1 of address $01. 

Bit I tells the VIC chip which block 
to use to display the colour - X>" 
represents RAM block 0, and a T 



represents RAM block 1. Bit 0 tells 
the MMU which block will be seen 
by the 8502 when the I/O section is 
available to the 8502 (more about this 
later). This allows the updating of one 
colour block seen by the 8502 while 
the other colour RAM block is 
actually being displayed by the VIC 
chip. It would then bt! possible to 
switch the blocks displayed and update 
the other RAM block. 

On power up, the standard block 
displayed by VIC and seen by the 8502 
is r am block 0. 

Bit 2 

Bit 2 selects whether the Character 
information is within the VlC video 
bank - I means that the character 
information is found at RAM within 
the video bank, while 0 means that the 
character information is taken from 
ROM at $D0O0. 

More information can be found 
with the text regarding the VIC chip. 

The MMU registers 

The MMU is controlled using several 
registers which allow a programmer to 
control which blocks of RAM and 
ROM are concurrently visible to the 
8502, select which micro processor is 
being used (the CI 28 has a Z80 inside), 
and a lot more besides. 

What follows is a description of 
each register and its relative use. 

The configuration 
register 

The configuration register is the one 
that tell the MMU how to make up 
the 64K to be addressed by the 8502. 
This register is based at address $0500 
in the I/O memory block, but can also 
be found at SFFOO. The reason for this 
will become clear very soon. 

The first thing this register can do 
is select which bank of RAM will be 
used - RAM 0-1 (0-3 is possible with 
memory expansion). The area from 
SCOOO-SFFFF can be varied in four 
different ways. It could contain kernal 
ROM, other types of ROM or just 
RAM, The area $8000-$bfff is also 
variable in a similar sort of fashion. 
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Area $4O00-$7fff can either be Basic 
ROM or RAM. 

Lastly, the area £d000-$dfff can 
either allow or contain the 1/ O register 
or RAM. This is why SflfOO shadows 
the MMU register at $d500, It's 
possible to switch out the I/O area, 
but if you did that, how could you 
then change the 64 K configuration 
again? 

Figure 1 shows graphically how the 
RAM and ROM sit: 

Figure 1 

The following table summarises how 
a 64K block can be put together: 



For example, if you wanted access 
purely to RAM zero, you'd select bit 
pattern 001 1 11 1 1 = 3f and store this 
at location SffOO, If you wanted R AM 
I and kcrnal ROM with I/O registers, 
the bit pattern required would be 
01001110 ME. 

Preconfiguration 
Registers 

The preconfiguration registers allow a 
way of setting up fixed configurations. 
You can have up to four fixed settings, 
and to do this you decide on the 
configuration you want, then store it 



>5 



I/O 



EXT 
-H FUNC 
ROM 



EXT 
FUNC 
ROM 



\ \ \ 



INT 
FUNC 
ROM 



INT 

FUNC 
ROM 



KER 

ROM 



BASIC 
ROM 
HI 



BASIC 
ROM 



RAM □ 



RAM 1 



SFFFF 



IFO0O 
SDOOO 



SCOOO 
£4000 



$0000 



NAME OF AREA 
Hank Select 



BITS SELECTION 

7,6 00 = RAM 0 
01 = RAM I 
10= RAM 2 
11 = RAM 3 



ScOOO-tffff 



5,4 



S8000~Sbfff 



3,2 



S4QG0-$7ffT 
SdflOO-Sdfff 



00= Kernal ROM 
01 = internal ROM 
10= External ROM 
II = RAM 

00 - BASIC ROM high 

01 = Internal ROM 
JO = External ROM 
II = RAM 

0=BASIC ROM low 
I = RAM 

0 = I/O registers 

1 = RAM /ROM 




in one of the preconfiguration registers 
Sd501-$d504. Whenever you want that 
configuration, you just access the 
corresponding registers $ffl)l-$ff04. 
An access can be any type of store such 
as STA, STX or STY to that address. 
By way of example, consider this small 
program:- 

LDA # £7F 

STA SD501 (assume that I / O registers 
are accessed) 



STA $FF01 (select configuration 
$7F) 

The registers at $ff0O-Sfft)4 must be 
available in both RAM blocks so as 
to allow configuration switching 
anywhere. A further useful point is 
that when an interrupt occurs, the 
system could be in any configuration, 
so at least part of the interrupt service 
routine must be available in all 
configurations. Instead of placing the 
code in 'COMMON RAM\ the con- 
cept of which is described a little later, 
code is copied from ROM to RAM 
in both RAM blocks. 



Mode configuration 
register 

As you know the C 128 has three modes 
of operation; C64 ; CI 28 and Z80 
mode. Via this register these modes can 
be selected. 

Below is a description of each bit 
of the register and its function. This 
register can be found at $d505, and 
isn't shadowed. 

BIT DESCRIPTION 

0 This selects the processor to be 
used. 0 = ZW, 1 " 8502. 
1,2 Not used. 

3 This bit is called the FSDIR bit, 
and is used to control the flow of data 
along the CIA used for serial inter- 
facing. An 0 indicates the fast serial 
port is for input, and a 1 means that 
the fast serial port is for output. 
4,5 These are used for cartridge port. 
They can detect signals on the car- 
tridge port and and act accordingly. 
For instance, a C64 cartridge pulls 
these lines low. The CI 28 detects this 
on power up and puts the computer 
into C64 mode to allow the cartridge 
software to run, 
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6 Selects CM or CI 28 mode. 0 = 
CI 28 mode, I = C64. 

7 40/80 display key sense. 1 - key 
depressed. 



Figure 2. 




RAM 0 HAM 1 

Ram Configuration 
register 

Although on a standard CI 28 there 
ar^two separate blocks of 64 K RAM, 
it's possible to have 'Common 1 RAM. 
Common RAM is RAM which 
appears in RAM 0 and RAM 1. To 
illustrate this, try the following exam- 
ples- 

BANK l:POKE 254,144 
BANK 0: POKE 254,175 
BANK SPRINT PEEK(254) 



The result will be 175. This means that 
a certain part of memory is the same 
no matter which RAM block you are 
in. You change it while in RAM 0 and 
switch to RAM I, but at that certain 
part of memory the 8502 still sees 
RAM 0. This register is the one that 
allows the programmer to control 
which parts of memory are common, 
and how much of it is common. This 
register is found at $d506. 

Figure 2 gives a graphic illustration 
of the concept of 'common' RAM, 
From *P to SFFFF, the contents of 
the memory seen by the 8502 will 
always be the same no matter what 
ram block the 8502 is 'seeing' Sim- 
ilarly, from $0000 to *B' the same 
applies. Via this register you can move 
T' and + B* around. 

BITS DESCRIPTION 

1 ,0 Determine the amount of 
common Ram. 
00= IK common RAM 
01 = 4K common RAM 
10= 8K common RAM 
1 1 = 16K common RAM 



3,2 These determine which 

areas of memory will be 
common. It can be xK 
from the top of memory 
down, xK from the bottom 
of memory upwards, or 
both, 

xK is the amount specified 
to be common {explained 
above) 

00 = No common RAM 

01 " Bottom of RAM is 
common 

10 = Top of RAM is 
common 

1 1 = Both top and bottom 
are common 

5,4 Not used. 

6 VIC chip bank (see below). 

7 Not used. 

The VIC chip can be manipulated to 
use different parts of memory, This bit 
allows RAM block selection as well 
0 = use RAM block 0. 1 = Use RAM 
block 1 . 



Examples 

4K common RAM with bottom of 

RAM only being common ($05):- 

B = S0FFF (inclusive) 

T = not used 

common S00OO SOfff 

IK common RAM with the top and 

bottom being common ($0C)> 

B = $03 FF (inclusive) 

T = $FO00 (inclusive) 

Le. common $0000 - $03ff s SfcOO - $ffff 



Page O & 1 pointers 

Another feature of the MMU is the 
ability to move page 0 and page 1 to 
any part of memory. The 8502 is 
transparent to this, and so the code 
isn't affected. 

For example, suppose the MMU 
has 'moved 1 page zero to location 
$1000. Then, the example;- 



LDA * MO 
STA $60 
LDA ft $40 
STA $61 
LDY U 0 
LDA ($60),Y 



will actually put 00 40 into locations 
$ 1 000 and $ 100 1 respectively. The final 
line will of course execute as normal, 
placing in A the contents of address 
$4000. 

Whenever the microprocessor 
accesses page 0 y the MMU intecepts 
this and creates a new address based 
on the contents of the page 0 pointer. 
The microprocessor then uses this 
address thinking it s page zero. What 
this means is that you can move page 
zero to another free area if youVe no 
spare memory in usual page zero. The 
microprocessor doesn't recognise any 
difference, and so all usual page zero 
8502 instructions work. A similar 
description could be given for PAGE 
I pointer as it works in the same way. 

Two registers are used to move the 
page 0 boundary, and two are required 
for page L The two sets of registers 
work in exactly the same way, so by 
way of example I shall just talk about 
the PAGE 0 pointer. Within the 64K 
memory are page boundaries. There 
are 256 page boundaries in 64K, which 
occur at every 256 bytes. The table 
below outlines the page boundaries: 



£0000 - First boundary 
E0 100 - second boundary 
$0200 - Third boundary 
$0300 - next boundary 



sfeOO - boundary 
SffOO - final boundary 



The page 0 must be placed so that it 
starts at one of these boundaries. The 
address $D507 allows you to select 1 
of the 256 boundaries you wist it to 
go on. 

You can also select which block of 
RAM you want to place the pae you're 
moving. This is controlled by the 
register at SD508. Bits 0-3 are used 
to select the RAM block, but on a 
standard: 128 the only bit that has any 
effect is bit 0. An l Q" indicates RAM 
0, and a T selects RAM block 1. 

One further thing to note: to 
change the contents of these registers 



YOUR COMMODORE august 1989 
64 



C128 PROGRAMMING 



requires a special operation. The 
registers are not changed until a write 
operation is performed on the lower 
register that controls page boundaries. 
For page 0 this would be the register 
at address SD507, You first write to 
the bank register at SD508 for page 
0 (the value is stored but not in the 
register). When you write to the 
boundary register (at JD507 for page 
0), this register is updated and then 
the bank register is updated with the 
value stored. For example, moving 
page 0 to location £1000 in bank I 
could be done as follows 

LDA set bank 1 . 
SOI 

sta must be done before the 

$D508 SD508 write. 

LD A bound ary for add ress $ ] 000 

110 (ie high byte of address), 
STA 

SD507 

This hn\ a very practical example - 
if you try this it will crash the computer 
because the operating system requires 
access to the correct page zero, A 
better demonstration is this short 
program: 



SEI stop ny interupts which 
may use the stack, 

LDA 

SOfl 
STA 
SD50A 
LDA 

£04 

STA set page I to address $0400, 
SD509 

LDA any character would do. 

SEA 
PHA 
PHA 
PHA 
PHA 
PHA 
PHA 
PHA 
PHA 
LDA 

m 

STA restore original stack. 

Sd509 

CLI 

BRK 



When you run this, some characters 
will appear on the 40 column screen. 



Note that the stack position isnl 
preserved by this program, so if you 
run it again, characters will appear in 
different places. 

To summarize the registers > 

ID507 - Boundary register for page 
0. 

$D508 - Bank register for page 0. 
ID509 - Boundary register for page 
I. 

SD50A - Bank register for page 1 , 



MMU version Register 

This register is found at address 
SD50B, and has two parts to it. The 
high nibble - i.e. bits 4-7 - contains 
the number of 64K RAM blocks that 
the MMU can 'seel In the case of the 
standard C128 s this is two blocks. The 
low nibble (bits 0-3) contains the 
version number of the MMU chip. The 
current value is 0, so for a standard 
CI 28, the contents of this register are 
S20, 



Accessing memory blocks 

OK, we\e seen the registers that are 
available. The next thing to consider 
is how we can access memory currently 
not seen by the CPU, without appear- 
ing to have to change the configuration 
and run the risk of crashing because 
we switched out the memory the 
program was actually running in. This 
consideration is only required for 
machine code programmers. Basic 
contains the BANK command which, 
although not allowing all the config- 
urations possible, does allow the 



ability to access any part of the range 
of commodore memory at any time. 

The Commodore operating system 
provides five routines for just this 
situation, These are:- 

LDAFAR 

STAFAR 

JSRFAR 

JMPFAR 

CMPFAR 

One way to call these routines is via 
the kernal calls, which don't actually 
call these routines directly but go into 
kernal ROM first. 1 don't recommend 
this, as it restricts you to having the 
kernal routines visible to the CPU 
before you can access these routines. 
I found on one occasion, that I 
couldnl get access to KERNAL ROM 
but required these routines. 

The first question you may ask 
yourself is how can these routines be 
available from any configuration? The 
answer lies in how Commodore initi- 
alises the MMU on startup. It defines 
a common area from SO00 to JA3ff, 
and places the routines within this 
block. Therefore, no matter which 
configuration you are in, these routines 
are always there and as only RAM is 
available at the address range EO000 
- $3fff, these routines will always be 
available. 



LDAFAR, STAFAR & 
CMPFAR 

These routines provide extensions to 
the LDA ($xx) 5 y STA ($xx),y and 
CMP (Sxx),y 8502 commands. The 
format for calling is as follows> 



LDAFAK: Ida xx 

sta $02aa 
Idx config 
jsr $02a2 

STAFAR: Idx xx 
six $02b9 
Idx config 
jsr $02af 

CMPFAR Idx xx 
stx $02c8 
tdx config 
jsr $02be 



zero page address used *xx' for LDA FAR 
(5xx),y 

config is the configuration required 
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The kernal version is similar, but it 
allows the BANK number to be given 
rather than the configuration. It then 
converts the bank number to the 
required configuration, updates the 
routine to use the correct zero page 
address, then calls the I .DA FAR or 
STAFAR routines. The call to these 
routines are as follows (making sure 
you have the correct configuration):- 

LDAFAR: Ida xx 

Idx bank 

jsr $ff74 
STAFAR: Idx xx 

stx I02W 
Idx bank 

jsr urn 

CMPFAR; Idx xx 

stx £02c8 
Idx bank 
jsr $ff7a 



JSRFAR & JMPFAR 

These routines provide an extension 
to the standard JMP and JSR com- 
mands found in 8502. The kernal 
routines don't have any extra code 
before they call the routines stored In 
SO000 - S0400, unlike the STAFAR 
and LDAFAR routines, so the use is 
basically the same, These routines 
make use of addresses S02 - $09 in 
zero page to pass all the possible 
required information internal to the 
CPU, such as the registers. The 
memory has the following layout:- 

$02 - Bank number. 

S03 - High byte of address to either 

JMP or JSR. 

$04 - Low byte part. 

$05 - Processor status, 

$06 - Accumulator. 

$07 - X index register. 

$08 - Y index register. 

$09 - Stack Pointer. 



We see that the address contained in 
locations $03 & £04 are in a different 
order to what would normally be 
expected, so for example to jump to 
addres $45 6F then set- 

$03 = $45 
£04 = $6F 



Apart from location $09, the JSRFAR 



and JMPFAR require all the above 

information to be setup. 

Set up as above then:- 

JMPFAR: jsr Sff71 or $02e3 

JSRFAR: jsr Sff6e or $02cd 

(Both calls do exactly the same 

actions.) 

On the return after a JSRFAR 
routine, the values in addresses $05- 
$09 will contain relevant information 
about the state of the internal registers 
upon exit of the subroutine called. This 
information follows the layout des- 
cribed above. 



may occur when you want to add a 
modification to Basic, and you want 
to sit the program above Basic variable 
storage which is in RAM 1 . If at any 
time the program needs to call a 
routine say in the kernal 5 it can't! 

To try the solve the problem, we 
need to examine the code more closely: 
The subroutine call to JMPFAR 
means that when a return is encoun- 
tered in the code called, it returns back 



JSRFAR code: 






502cd 20 02 


jsr S02e3 


caU JMPFAR routine. 


S02d0 85 06 


sta $06 


Save relumed A,X,Y- 


S02d2 07 


stx S07 




S02d4 84 08 


sty S08 




$02d6 08 


php 


Save Processor status. 


$02d7 68 


pi a 




$02d8 85 05 


sta 505 




S02da ba 


tsx 




S02db 86 09 


stx $09 


Save the stack pointer. 


$02dd a9 00 


Ida S00 


set configuration 


£02df 8d 00 fif 


sta SffOO 


In this case BANK 15. 


S02e2 60 


its 


return to caller 



JMPFAR 




S02e3 a2 00 


Idx $00 


S02e5 b5 03 


Ida S03,x 


S0237 48 


pha 


$02e8 eg 


inx 


S02e9 eO 03 


cpx $03 


S02eb 90 I'M 


bcc $02e5 


S02ed a6 02 


Idx S02 


102ef 20 6b ff 


jsr $ff6b 


$02f2 Sd 00 ff 


sta SffOO 


S02f5 a5 06 


Ida $06 


S02H a6 07 


Idx $07 


$02f9 34 08 


Idy m 


S02fb 60 


rti 



Place the address and 
Processor status on the stack. 



Gei Bank. 

work out configuration. 
Get the values of A,X.Y 



return to address on stuck. 



_ - 



— — 



— ■ — 



These routines would have been 
very useful if Commodore hadn't made 
one mistake. Even if you call these 
routines in the common area and not 
via the KERN AL jump, the code then 
tries to call a kernal routine to convert 
the bank number to the configuration 
value. This means to use these routines 
you must have a configuration where 
the kernal is visible to the CPU. It also 
restricts you to only using 16 possible 
configurations . 

An example of this problem can 
be seem when writing a machine code 
program which will sit in RAM 1 at 
high storage say SF000. This situation 



to the address $23dO, which is common 
memory, 

By looking at the code for these 
routines given above, we see that the 
bank conversion call done by both 
JSRFAR and JMPFAR is actually 
done by the same piece of code (there's 
no point looking at the KERNAL 
versions, as all they do h directly jump 
to the above routines). Also we see that 
the JSRFAR routine assumes you 
want to return to configuration 00, but 
this isnH always the case. It's obvious 
that to make these routines more 
flexible, they need to be modified. The 
problem is that if they are modified, 
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will thev remain L^m notable with 




rniitinp 

1 UU 111 ±<kr l 


other cride^ that al^rs call the^e 


S03F0 PLA 


Rprrieve rppi^tpr^ 


routined 


S03F1 PLP 




S03F2 JSR 


Call routine f address 

"<i_- L-L 1 1. 1 U LI I 1 1 1W y -U.U U X *--iJ J 




$???? 


to he natched"! 


Solution 1 


S03FS PHP 


Return of routine 




This is just a direct patch on the 


$03 F6 PHA 


Save possible affected 


existing code: 




registers. 


$02ef from 20 to 2c 


$03 F7 LDA 




S02f2 from Sd to fie 


$FE 






$03 F9 ST A 


get back old 




$FF0O 


configuration. 




$03 FC PLA 


Retrieve registers. 


So the new JMPFAR code is: 


$03FD PLP 
$03FE RTS 


return 



S02e3 a2 00 


ld\ SOO 


Place the address and 


S02e5 b5 03 


Ida S03.\ 


Processor status on the stack. 


S02e7 48 


pha 




S02eS e8 


in\ 




S02e9 eO 03 


cp\ S03 




-S02eb 90 f& 


bec SO 2c 5 




$02ed a6 02 


Idx S02 


Get Bank. 


S02ef 20 6b ff 


tit Sff6b 


Perform no relevant action. 


mm M 00 ff 


,st.v SIT00 


Save configuration, 


$02f5 a5 06 


Ida S06 


Get the values of A,X,Y, 


S02f7 a6 07 


Idx SO? 




S02f9 a4 OK 


Idy S08 




S02lb 60 


ni 


return lo address on stack with the 



You will have to put the contents of 
location $ff00 into $02de before you 
call the routine, This provides the 
configuration you want the routine to 
return to after the JSRFAR. 

[f you change the code in this 
manner then you must specify the 
configuration in location $02 before 
calling. Because of this it is no longer 
compatable with the original version, 
and any other call to this routine 
expecting the usual code is liable to 
crash, The Interrupt routines dont use 
this part of the code so there isn't any 
problem. If, however, you are calling 
Basic or KERNAL routines they may 
use these routines and it wont work 
in this modified form. An alternative 
solution cnuld be: 

Solution 2 

S03E4 PHP 
S03E5 PHA 



This routine mimicks a JSRFAR call 
To use it, the following information 
must be set up. 



$03EC 
$03F3 
$03 F4 



configuration to JSR 
to 

low address of routine 
to call 

high addrress of rou- 
tine to call 



For a JMPFAR routine, the code 
becomes: 



S03E6 LDA 
SFF00 
S03E9 ST A 
$FE 

$03EB LDA 

?? 

$03 ED ST A 



Save registers that 
could be affected. 
Store current 
configuration. 



Store New 
configuration. 
Patched by calling 



$03 E4 PHP 
$03 E5 PHA 
$03E6 LDA 

?? 

3Q3E8 PLA 
$03 E9 PLP 
$03EAJMP 

ST"? 



- configuration to be 
patched by caller 



- address to be 
patched by caller 



The routine here requires that: 
S03EF - configuration 
S03EB - low address to jump to 
£03 EC - high address to jump to 

Calling this routine won't affect any 
of the registers, and the same rule 



applies on return in the case of the 
JSRFAR routine. The disadv antage of 
this system is that code is overwritten 
from address SO3FO-S03FC when the 
JSRFAR routine is stored. The code 
removed is a DMA routine which is 
used for initialising external memory 
access. If ever a need for the JSRFAR 
code was required, you could patch 
it in, execute it., then patch back the 
DMACALL routine either by saving 
it first using a program, or by just 
knowing what it is and putting it back, 
This code isn't u$ed in the normal 
running of the system, You should 
obviously select a method that 1 * suited 
to your needs. 

One final thing to note, These 
routines stored in the area S000O - 
$03ff are crucial for the programmer 
to be able to access other blocks of 
storage. 

Practical uses 

WeVe now covered what registers are 
available and what software is avail- 
able for use. But what can you do with 
it? 

With the upgrade to the system 
software, you can now design pro- 
grams to run in any RAM block 
accessing any part of the available 
commodore memory. Before, you may 
have thought you were restricted to 
just placing programs at certain points 
because you required access to certain 
ROMS. IVe designed programs which 
require access to RAM 0, but couldn't 
actually be in RAM 0 in case of 
corruption of the data stored there. An 
example of this is the LABEL- 
LINKER featured recently in Your 
Commodore. This used the available 
routines of LDAI AR and S I AFAR, 
along with the modified JSRFAR and 
JMPFAR of solution 1. 

Other possibilities 

With so much control over the 
memory, all sorts of new techniques 
can be used, and so new programs can 
be created. The ability to move the 
location of page zero and page I 
should also broaden your computing 
horizons considerably. You could 
move the page 1 and store information 
in memory via the PHA much faster 
than the STA command ever could. 

One possibility is the concept of 
multitasking machine code programs 
making use of the ability to move page 
0 and pageh 
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C128 owners 



Welcome to the 
latest instalment 
of CI 28 corner. 
This is the page where CI 28 
owners can find news of 
new products, general 
product news and of course 
letters comments and 
general queries from other 
readers, Dont forget, if 
YOU have a query, a bit of 
news or would just like to 
make a general comment 
about the CI 28 then please 
do write in. If you don't, 
then CI 28 Corner will be 
incredibly hard to produce, 
so help us to help you by 
writing in. 
First a letter: 

Resetting the 
C128 

In a recent review of the 
Super Snapshot cartridge 
(Your Commodore, April 
1989), the author noted that 
there was no switch to turn 
it off. So to switch hh CI 28 
from 64 to 128 mode, he 
had to switch off his 
machine and remove the 
cartridge. This is also the 
case with the Action Replay 
cartridge and I imagine 
many others, much to the 
annoyance of CI 28 owners 
everywhere, 

While it is technically 
possible to add a switch 
that would switch out a 
cartridge on the C128, 
without extra circuitry to 
protect the computer 
flicking the switch with the 
power on could damage the 
computer. Perhaps 
anything that adds a few 



pounds to the cost of the 
cartridge purely for the 
benefit of C 128 owners, 
isn't considered viable by 
the manufacturers! 

I saw the Datel advert 
for their motherboard 
'switch out any slot*, it says. 
Great, 1 thought, just what 
I need for my CI 28/ Action 
replay, But, after buying 
this, I discovered that while 
it does switch from one 
cartridge to another, it does 
it by switching the 5V 
power supply to the 
cartridge on and off. It 
doesn't allow you to go 
from C64 mode to CI 28 
mode, even with the board 
switched to an empty slot. 

After a period of 
switching off, inplugging 
the cartridge and switching 
on every time I used CI 28 
mode, 1 investigated both 
cartridge and C64 manual. 
1 found that it's easy to 
turn off any 



cartridge by simply adding 
a second switch to the 
motherboard. 

Pin 9, marked EX ROM 
in the C64 manual, is the 
one that locks the 128 into 
64 mode. Inserting a switch 
into this track on the 
motherboard would make it 
possible to switch out the 
motherboard and 
cartridges. On DateFs 
board, the track from pin 9 
conveniently goes to the 
underside of the board for a 
short distance, At this point 
1 scraped away part of the 
track, soldered two small 
wires to each end of the cut 
track, and connected these 
to a small switch mounted 
beside the board's reset 
button making pin 9 
switchable. Now switching 
the CI 28 on with this 
switch closed 



allows the use of cartridges 
in C64 mode as normal. 
But turning the computer 
on with the switch open 
means it powers up in CI 28 
mode without having to 
remove any cartridges! 

DateFs board has some 
protection fitted to protect 
the computer/ cartridge 
when switching between 
slots, and this may mean 
that turning the computer 
off when switching between 
modes isn't strictly 
necessary - I haven't had 
any problems anyway, 

Switching in this way 
may not be in any of the 
manuals, but it is cheap, 
requires only minimal 
soldering, and has been 
used by me for a few 
months, letting me have the 
choice of three cartridges 
in C64 mode and use 
CI 2tf mode without 
having to remove 
any of them. It 
should even 




be possible to add a switch 
to a cartridge connected 
across a cut track from PIN 
9, though in this case you 
should turn off the 
computer before moving 
the switch. 

Pin 9 is located on the 
user port, and is the 9th 
from the left on the top row 
looking from the front of 
the computer - check your 
C64 manual for more 
information. 
Mike Vine, Dagenham, 

It does seem a great 
idea to modify your 
motherboard and cartridges 
in this way. If you were 
really adventurous, you 
could break the track to pin 
9 inside your CI 28 and put 
the switch inside the 
computer. However, be 
warned - we have been 
unable to try any of the 
above alterations out, and 
don l forget modifying any 
item as indicated would 
invalidate any warranty. 



Make the modifications at 
your own risk. 

ff anyone else has 
similar modifications that 
can he made to CI 28s. 
please let us know so that 
we can pass the information 
on. 

On the subject of 
cartridges, you may like to 
hear about the only 
cartridge we know of that 's 
available for use in C128 
mode. The cartridge is the 
Warp Speed cartridge, 
available from those Gurus 
of everything to do with the 
CI 28 - Financial Systems 
Software, The cartridge 
offers turbo disk loading, a 
machine code monitor and 
a ho st of other features. 
Contact FSSL on (0863) 
553153 for more details. 

C128 In The PD 

#^12K owners often moan 
V-^ about the lack of 
software available for their 
computer. Most of the 



software houses probably 
haven't even heurd of this 
wonderful machine. If you 
think that there isn't much 
128 software, think again - 
there's loads of it in the 
public domain. 

Public Domain software 
is a collection of programs 
written by various authors 
with no desire to make 
money from their labours. 
The software can be copied 
and given to other CI 28 
owners, as long as any 
information that the 
program's author wishes to 
be passed on with the 
program is. 

We have recently been 
contacted by Kingsway 
Computer Services with 
details of their 128 public 
domain library. Prices arc 
extremely cheap, and there 
are plenty of disks 
crammed full of available 
programs. 

For a free catalogue 
contact: 



Kingsway Computer 
Services 

140 Rushdale Road 

Sheffield 

S8 9QE 

Tel: (0742) 588429 

128 into Amiga 
will go 

Late news just in indicates 
that a program is now 
available from FSSL that 
allows files to be 
transferred to and from the 
Commodore Amiga, Atari 
ST and Apple Macintosh to 
aC128DorCI28 with 1571 
disk drive. The package 
costs £59,95. Please note 
that this is a file transfer 
utility only - it does not 
mean that programs from 
the aforementioned 
machines cars be used on 
your C12B or vice versa. 
The main use for such a 
utility would be for 
transferring word processor 
text fileSn 



THINKING OF BUYING 
A NEW CAR? 

DON'T! 

without consulting the 




"Handy Little Booklet" is the 

book for everyone buying a new 

tt lists the main car manufacturers alphabetically, 

toother with each car + s current retail price, 
insurance group, engine size, urban mpg, unleaded 
compatibility. Service/ Maintenance/ Re pajr costs - 
based on 50,D00 mileage - and tax bracket - for 
company car drivers. 

So before you invest thousands of pounds in a new 
car in vest just £2 in the "Handy Little BookJet tfc to 
help you make the right cho ice* 

To get your copy send £2 plus 25 pence (for postage 
and packaging) to: Kim deary, Company Car. 
International Trade Publications LtcL, Queensway 
House, 2 Queens way, RedhilJ, Surrey RH1 1QS N or 
telephone her on C0737) 76S611 for further details. 
Registered n&; £246951 




WIN WITH 4fr 

COURSEMASTER * 

THE COMPUTER HORSERACING 
PROGRAMME 

* rates amy race in seconds - any daily newspapfk is all 

YOU NEED 

* NEVEH out of data - Both N„ Hunt and Flat - Fast data e^try 

* AMAZING ACCURACY!? * Now you CAN BEAT THE BOOKIES!* 

* Works on the simple princllpe thai FAST HORSES BEAT SLOW 
ONES" 

* Clearly identifies besl selection in every race plus these AMAZING 
Features;- 

* First, Second and Thrid choice shown for forecasts and Tricasts ate. 
Recommends most suitable type of bet. 

* Actually works out your WINNINGS on most popular pels including 
SINGLES and DOUBLES, win and each way, PATENTS, YANKEES, 
CANAD IANS. H EINZ etc. Good EACH WAY and LONG ODDS bets 
clearly shown 

* Will PRINT out your BETTING SLIP for you 

* Maintains a BANK ACCOUNT - BET Like PROFESSIONALS Do! 
Records all your bets In any number of accounts. Keep a complete 
record of your belting or compare COURSEMASTER against your 
favourite tipster, 

* PLUS" - THE AMAZING COURSEMASTER SYSTEM. This superb 
betting system is included in the programme. A system which 
regularly produces huge wins from small stakes. Try it! Can pay for 
itself many times over on the first day! 

* Supplied witth 20 page BETTING GUIDE and MANUAL 

FREE HOT TIP OF THE MONTH SENT TO EVERY PURCHASER 
Supplied on TAPE at £14.% for:- Supplied on DISC at £1 6.95 for> 

All Spectr urns, Com m od ore 64/ AJ I Spect ru ms r Com modore 64/ 

1 28, Amstrad CPC's, BBC & 12B, Amstrad CPC's r Amstrad 

Electron Also Available for PCWs, SBC A Electron, IBM/PC 

S i nc lair OL on Mic rod ri ve at corn pati bles , Al I Amstrad PC's 

£15.95. - etc 

Piesse state macfrina and disc siza 

INTRASET LTD. fDEPT YC) f FREE POST (No Stamp 
needed) 6 Gilderdale Close, Gorse Covert, Blrchwood, 
Warrington, Cheshire, WAS 2BR. Or large SAE tor 
further details. 
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READERS SERVICE MB 

Software 
for Sale 

If you think thai one of our programs looks very interesting, hut you can't 
afford the time to type it in, then our software service will help you out 



IV$ three o'clock in the morning. You sit at the computer 
keyboard having just finished a marathon typing session 
entering one of the superb programs from Your 
Commodore. Your fingers reach for the keyboard and press 
the letters R, U and N. You press RETURN, sit back and 
nothing happens. 

Everyone has probably faced this problem. When it does 
happen it's a matter of spending hours searching through 
the program for any typing mistakes. No matter how long 
you look or how many people help you, you can usually 
guarantee that at least one little but sJips through unnoticed. 

The Your Commodore Software Service makes available 
all of the programs from each issue on both cassette and 
disk at a price of £6.00 for disk and £4.00 for cassette. 
None of the documentation for the programs is supplied 
with the software since it is all available in the relevant 
magazine. Should you not have the magazine then back 
issues are available from the following address: 

1NFONET LTD, 5 River Park Estate, Berkahmsted, Hens, 

HP4 1HL. 

Tel: (04427) 76661 

Please contact this address for prices and availability. 



Please Note 

Since the program* supplied on cassette are total working 
versions of the program, we do not put disk-only programs 
on tape, There is no sense in placing a program that expects 
to be reading f rom disk on to tape. 



JAN V ARY 1989 

PREFAB SPRITES - A powerful sprite editor for the C64, 
DA2PRO A simple but helpful text processor for the 
C64. Available on disk and cassette but will only store files 
on tape. 

UDG COMPRESSOR - Save on memory when using 

UDG's in your programs. For C64 only. 

WILLIAM TELL - Our popular arcade game for the C64. 

+4 AUTORUN - Improve tape loading on your Plus/4 

cassette. Only available on disk. 

MINIBASE - A database for CI28 owners. 

ORDER CODE 
DISK YDJANHfJJtt.UU 
TAPE YCJAN89 £4.00 



The Disk 

Programs on the disk will also be supplied as totally working 
versions, i.e. when possible we will not use Basic Loaders 
thus making use of the programs much easier. Unfortunately 
at the moment we cannot duplicate CI6 and Plus/ 4 cassettes. 
However programs for these machines will be available on 
the disk. 

What programs are available? 

At the top of each article you will find a strap containing 
the article type, C64 Program etc. So that you can see 
which programs are available on which format, you will 
also find a couple of symbols after this strap. The symbols 
have the following meaning: 




This symbol means that the program is available on cassette. 




These programs are available on disk. 



FEBRUARY 1989 

TAPE MENU - Add a menu system to your program 
cassettes (C64), 

SONIC EFFECTS - A superb sound editor for the C64. 
F DUMP - Dump your C64 text screens to printer with 
ease. 

DATA LOADER - A simple way to enter those reams 
of C64 DATA lines, 

SPRITE LIBRARY - A collection of birds to your growing 
library (C64). 

PLAY THE GAME - A superb fruit machine programe 
for the Plus/4, { Available on disk only). 

ORDER CODE 
DISK YDFEB89£6.00 
TAPE YCFEB89 £4.00 
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(ED 



MARCH 1989. 



PERSONAL FILE - A cross between a word processor and 
a database that allows you to set up "cards" that can be 
quickly altered (C64 Disk only). 

LETTER WRITER - An 80 column text editor for writing 
those personal letters (C64). 

BASIC WORKSHOP - A single key entry system, just 
like a Speccy! (C64) 

HEAD FOR HOME - Our version of a popular board 
game for CJ6 and Plus/ 4 owners - available on disk only. 
SPRITE LIBRARY - Geometric shapes form this month's 
installment (C64). 

ELECTRONIC NOTEBOOK - A personal diary on disk 
(C64 disk only). 

WILLIAM TELL - Our very popular arcade adventure 
for the CM. 

ORDER CODE 
DISK YDMAR89 £6.00 
TAPE YCMAR89 e4.00 

APRIL 1989 

BASEX - Give your C64 new sound, graphics and toolkit 
commands as well as a machine code assembler with this 
Basic extension. 

AUTOSCROLL - Professional text screen scrolling with 
this- C64 utility. 

BALANCE SHEET - Keep your bank manager happy by 
keeping better track of your money with this C64 program 
disk only). 

CON 64 - Add icon control to your own programs with 
this C64 utility. 



80 COLUMNS - A suite of Hi-res graphic commands for 
CI 28 80 column users. 

ZEUS - A disk fde copier for Plus/ 4 users. Available on 
disk only, 

MULTI-PRECISION ARITHMETIC - A suite of 
powerful mathematical routines expanding your C64's 
number crunching abilities. 

STORAGE SPACE - Use the RAM behind the C64's 
Kemal and Basic ROMs for data storage (available on disk 
only). 

ORDER CODE 
DISK YDAPR89 £6.00 
TAPE YCAPR89 £4.00 



MAY 1989 

ANTI-FREEZE - Protect your C64 programs from 
cartridge-based freezers, 

MULTI-COLOURED LIST - Brighten up your C64 Basic 

listings by adding on-screen colour, 

PR1NTFX - A suite of powerful screen printing commands 

to add to your Plus/4*s Basic, (disk only). 

BANKER 128 - Money Management for CI 28 disk users. 

TURBO TOUCH - A superb typing trainer for C64 disk 

users. 

ORDER CODE 
DISK YDMAYS9 £6.00 
TAPE YCMAY89 £4.00 

Cassettes or disks are available from March 1986. Please 
ring the editorial office (01-437 0626) for details of these. 



ORDER FORM - PLEASE COMPLETE IN BLOCK CAPITALS 



NAME 


QTY 


TAPE/DISK 


ORDER CODE 


PRICE 
































AUGUST '89 




TAPE (£4.00) 


YC AUG'89 




AUGUST *89 




DISK (£6.00) 


YD AUG'89 




OVERSEAS POST £1 










TOTAL 





NAME 

ADDRESS . . 



POSTCODE 

I enclose a cheque/ postal order for £ made payable to ARGUS SPECIALIST 

PUBLICATIONS LTD. 

All orders should be sent to: YOUR COMMODORE, 

READERS SERVICES, ARGUS HOUSE, BOUNDARY WAY, HEMEL HEMPSTEAD, HERTS. HP2 7ST 
Please allow 28 days for delivery. 
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Mouse 80 



In the July issue of Youi Commodore, we featured DM. Faher's highly wejut 86-cohimn mode 
mouse utility far the 12$, Well, here's the fittings we didn't have room for last month 

A8 1440 DATA 237,94,234.141,109 
,234,173. 11© 



1,16 10 

Y2 1060 tfATA 17,173,0,220.41,1, 
240, 13 

57 1070 DATA 173,0,220,41,16,24 
fl, 3, 16? 

5F 103-3 DATA 0 , 96 , 169 . 1 . 96 . 169 , 

E3 1090 DATA 173,1,220,41,16,24 

5C 1100 DATA 0,220,41,16,240,3. 
169,0 

69 1110 DATA 96,169,1,96.173,1, 
220,45 

EE 1120 DATA 0 , 220 , 41 . 15 , 141 r 74 
. 234,169 

69 1130 DATA 0,141,19,234,173.1 

4,234. 203 
5n 1140 DATA 3,76,228.226,32,13 

8,230,141 
■3 A 11 SB DATA 92.234, 142,93, 234, 

32.171, 230 
24 1160 DATA 141,94,234,142,95. 

234,173. 19 
69 1170 DATA 234,206.11,169,1,1 

41,16,234 
BD 1130 DATA 141,15,234,76,9.22 

--7.238,15 
26 1190 DATA 234,173,15,234,281 
,9,49. 20 

3A 1200- DATA 169,1,141,15,234,2 

3B, 16,234 
01 1210 DATA 173,16,234,201,5,4 

9,5,169 

4C 1220 DATA 4,141,16.234,173,9 

2 r 234 . 141 
0E 1230 DATA 96,234,173,93,234, 

141,97.234 

3 9 1240 DATA 173,94,234,141,98, 

234* 173 , 95 
39 1250 DATA 234.141,99,234,174 

,15,234,202 
7D 1260 DATA 240,77,24,173,96,2 

34,109,92 
DE 1270 DATA 234,141,92,234,173 

,97,234,109 
7A 1280 DATA 93 . 234 , 141 , 93 , 234 r 

24,173,99 
20 1290 DATA 234,109,94.234,141 

.94,234, 173 
AD 1300 DATA 99,234,109,95.234, 

141,95,234 
YD 1319 DATA 76,184,226,173,25, 

212,172,20 
7C 1^20 DATA 234.32,241,227,140 

,23,234,141 

04 1330 DATA 92 . 234 , 142 . 93 . 234 , 
173, 26.212 

lei 1340 DATA 172,21,234,32,241, 

227 r 140 , 21 
5B 135 3 DATA 234,141,94,234,142 

, 95 , 234 P 24 
D6 1368 DATA 173.92.234.109.10-3 

,234, 141 . 1(24 
F6 1370 DATA 234,173,93,234,109 

, 105,234, 141 
32 1333 DATA 105,234,173,105,23 

4,16,11,169 
52 1390 DATA 0 , 141 ,104 , 234, 141 , 

105,234,76 
FA 1400 DATA 69,227,173,105,234 

,201 ,1 ,48 
97 1410 DATA 19,206,7.173,104,2 

34,201, 64 
05 1420 DATA 144,10,169,63,141, 

104,234,169 
4E 1430 DATA 1,141,105.234,56,1 
73, 109, 234 



62 1450 DATA 234,237,95,234,141 

,110,234,173 
40 1460 DATA 110,234,16,11,169, 

0, 141 , 109 
2Z 1473 DATA 234,141,110,234,76 

, 174, 227,169 
43 1480 DATA 0, 141 . 93, 234, 173, 2 

2,234, 141 
7C 1490 DATA 32,234,14,92,234,4 
6,93,234 

9E 1500 DATA 14,92.234,46,93,2? 
4, 14.92 

B3 151G DATA 234,46,93,234,173. 

92,234,208 
DD 1520 DATA 3,206,93,234,206,9 

2 234 , 173 
0B 1530 DATA 110,234,205,93,234 

,48,22,208 
ED 1540 DATA 6, 173 , 109 , 234, 2£5 , 

92 , 234 144 
c: 1550^ATA 12,173,92,234.141, 

109 234 173 
2C 1560 DATA 93,234,141,110,234 

,173,104,234 
E5 1570 DATA 141,92,234,173,105 

,234, 141,93 
FD 1580 DATA 234,78,93,234,110, 

92,234 „76 
CI 1590 DATA 93,234,110,92,234, 

173,92,234 
6E 1600 DATA 141,9,234,173.109, 

234,141 ,92 
FB 1610 DATA 234,173,110,234,14 

1,93,234,78 
DA 1620 DATA 93,234,110,92,234, 

7B 9 3. 234 
9~L 1630 DATA 110,92,234,78,93,2 

34, 110,92 
24 1640 DATA 234,173,92,234,1^ 

, 10,234,96 
8C 1650 DATA 140,91,234,141,90, 

234,162,0 
6B 1660 DATA 56,237.91,234,41,1 

27,201 ,64 
31 1670 DATA 176,10,74,240,24,1 

72,90,234 
65 1680 DATA 141,19,234,96,9,19 

2 201 255 
E7 1690 DATA 240 , 11 ,56, 106, 162 , 

255 , 172 . 90 
01 1700 DATA 234,141,19,234,96, 

169,0,96 

CD 1710 DATA 173,76,234,44,76,2 
34,16,19 

4F 1720 DATA 173,10,234,24,105, 
2 205 22 

9A 1730 DATA 234.48,23,169,127, 

45,76,234 
A3 1740 DATA 141,76,234,173,10, 

234, 201 . 2 
5D 1750 DATA 16,8,169,126,13,76 

,234. 141 

34 1760 DATA 76 , 234 , 173 p 76 , 234 , 

44,76,234 
A5 1770 DATA 112,18,173.9,234,2 

01 78 48 

8A 1780 DATA 26.169,64,13,76,23 
4,141 ,76 

E3 1790 DATA 234,76,116,228,173 

,9,234,201 
B0 18BG DATA 3,16,8,169,191,45, 

76,234 

6A 1810 DATA 141 r 76 , 234, 174 , 9 , 2 
34,173,76 



61 1820 DATA 234,44,76,234,80,2 
,202, 202 

0B 1830 DATA 142-101.234,174,10 

,234,44,76 
Bl 1840 DATA 234,48,1,202,142,1 

06,234,169 
0F 185 0 DATA 0.141.93,234,173,1 

01,234,141 
E8 1660 DATA 92,234,14,92,234,4 

6,93,234 

0C 1870 DATA 14.92,234,46.93,23 

4, 173, 104 
69 1880 DATA 234,141,94,234,173 

,105,234,141 
06 189* DATA 95,234,56,173,94,3 

34,237,92 
35 1900 DATA 234,141,94,234,173 

,95,234,237 
67 1910 DATA 93,234,141.95,234, 

^73,94,234 
11 1920 DATA 10,141,103,234,173 

p 76 , 234 , 44 
56 1930 DATA 76 , 234, 80, 9 , 173 , 10 

3,234,56 

E0 1940 DATA 233,12,141,103,234 

,169,0,141 
42 195 E DATA 93, 234, 173, 106, 234 

, 141,92,234 
3C 1960 DATA 14,92,234,46,93,23 

4,14,92 

BD 1970 DATA 234,46.93,234,14,9 
2, 234,46 

A7 1960 DATA 93,234,173,109,234 

, 141 ,94,234 
3B 1990 DATA 173 r 1 10 , 234, 141 . 95 

,234.56.173 
54 2000 DATA 94,234,237,92,234. 

141, 94, 234 
33 2010 DATA 173,95,234,237,93, 

234,141,95 
73 2020 DATA 234,173.94,234,141 

, 108,234, 173 
4B 2030 DATA 76,234,44,76,234.1 

6,1,96 

6C 2040 DATA 56,173,108,234,233 

,7,141,108 
44 2050 DATA 234,96,169,0,141,1 

07,234,24 
BC 2060 DATA 173,106,234,109,10 

7, 234, 141, 18 
07 2070 DATA 234,169.0,141,102, 

234.24,173 
A5 2080 DATA 101,234,109,102.23 

4,141,17,234 
87 2090 DATA 174.73,234,202,48, 

68,138,10 
50 2100 DATA 168,173,17.234,217 

.224.233,208 
77 2110 DATA 242,173,16,234,217 

,225,233.208 
79 2120 DATA 234,206,73,234,189 

, 77 H 234, 72 
5B 2130 DATA 189,248.233,72.232 

, 236,73* 234 
A5 2140 DATA 48,2.209,101,138,1 

0, 166,199 
4F 2150 DATA 77,234,157,76,234, 

189,248,233 
0C 2160 DATA 157,247,233,185.22 

4,233,153,222 
C7 2170 DATA 233,165,225,233,15 

3,223,233,76 
A6 2160 DATA 117,229,174,17.234 

,172,18,234 
08 2190 DATA 32,204,230,165,250 

,133,252,165 
A5 2200 DATA 251,133,253.24,173 

,23,234, 101 
72 2210 DATA 252,133,252.173,24 

,234, 101 ,253 
D3 2220 DATA 133,253,165,252,16 

6,253,32,37 
15 2230 DATA 224,72,165,250,133 

.,252,165, 251 
FB 2240 DATA 133,253.24,173,4,2 

34. 101,252 
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19 2250 DATA 133,252.173,5.234, 
101 ,253,133 

96 2260 DATA 253,163.252,166,25 

3,32,37,224 
D5 2273 DATA 72, 174.73. 234, 104. 

157, 248.233 
E9 2280 DATA 104,157,77,234,136 

,10, 168, 173 
F8 2290 DATA 17,234,153,224,233 

,173,18.234 
IE 2300 DATS 153.225,233,338.73 

- 234. 173,6 
A5 2310 DATA 234,133,250,173.7, 

234, 133. 251 
D4 2320 DATA 189.24^.233,16,15. 

24. 173.220 
4F 2330 DATA 233,131,250,133,25 

0, 173. 221, .233 
60 2340 DATA 101. 251 , 133.251, 16 

9, B, 133. 253 
27 2350 DATA 189,77,234,133,252 

,160.3, & 

4C 2360 DATA 252 , 38 , 253, 136, 16. 

249,24. 165 
AO 2370 DATA 252,10^.250,133,25 

0, 165,253, 101 
F!3 2380 DATA 251.133.251.169,25 

. 133.252, 169 
4D 2390 DATA 234,133,253,173,10 

7 , 234 , 10,109 
IE 2400 DATA 107. 234 . 109 , 102 . 23 

4, LO. 10, 10 

AD 2410 DATA 24,101,252,133.252 

,144,2,230 
Dt 2420 DATA 253,155,250,166,25 

1 ,32,45.224 
64- 2430 DATA 160.0.169,31,32,15 

p 224 r 145 

8B 2440 DATA 252,200.19Z.3.48 h 2 

44,236.102 
3A 2450 DATA 234.173,102,234,23 

1,3,16.3 

C3 2460 DATA 76.71,229,238.107. 

234,173,107 
49 2470 DATA 234,201,2.16.3,76, 

56,229 

6C 2480 DATA 95,162,0.160,0.173 
,74,234 

4 j 2450 l>ATA 41.4.240.15-173,74 
, 234.41 

58 2500 DATA 8,240.2.152.96,169 
,1,141 

BO 2510 DATA 19,234,96.169.255, 
170,141,19 

20 2520 DATA 234,96.162.0,160,0 
,173,74 

Al 2530 DATA 234,41,1,248,16,17 
3,74,234 

76 2540 DATA 41.2.240,2.152,96. 
169, 255 

31 2550 DATA 170.141,19.234,96. 

169,1,141 
AA 2560 DATA 19,234.96,169.0,13 

3. 251 . 152 
FF 2570 DATA 10.10,133,250,6,25 

0,38.251 

FB 2590 DATA 6.250,38.251,165,2 

50, 141. 94 
BE 2590 DATA 234. 165 , 251. 141 .95 

,234. 6,250 
B3 2603 DATA 3B, 251,6.250,38.25 

1 . 24 , 173 

23 2610 'DATA 94.234,101,250.133 

,250. 173,95 
Al 2620 DATA 234,101.251.133,25 

1, 138, 24,101 
05 2630 DATA 250,133.250.144,2, 

230,251 ,96 
3C 2640 DATA 173.73,234,201.7,4 

B. 119, 174 
62 2650 DATA 224,233.172.225,23 

3.32, 204,230 
4F 2660 DATA 165.250,133.252.16 

5, 251 , 133, 233 

8A 2670 DATA 24.173,4,234.101,2 

52 . 133 . 252 
D7 2680 DATA 173.5,234.101,253. 

133,253, 172 



9F 2691? DATA 248.233.165,252,16 

6, 253, 32.27 
75 2700 DATA 224,165,250,133,25 

2. 165, 251,133 
68 2710 DATA 253,24,173,23,234, 

101 , 252,133 
B7 2720 DATA 252,173,24.234,101 

,253,133.253 
37 2730 DATA 172 P 77 , 2 34, 165 , 252 

,166,253,^2 
32 2740 DATA 27,224.162,0,232.2 

36,73. 234 
46 2750 DATA 240 , 30 . 189 , 77 , 234 , 

157,76,234 
9A 27S0 DATA 189.248,233,157,24 

7,233,138,10 
Al 2770 DATA 168.195,224.233,15 

3. 222,233, 135 
49 2780 DATA 225,233.153,223.23 

3,76.93.231 
4P 2790 DATA 206.73,234.76,9.23 

1,169.25 

26 2300 DATA 133.250.169.234,13 

3,251.173,222 
74 2810 DATA 233.133,252,173,22 

3.233,133,253 
DD 2820 DATA 173,222,233,141,92 

,234,173,223 

E3 2930 DATA 233,141,93,234,6.2 

52.38,253 
GC 2540 DATA 6.252,38,253,6.252 

, 38 , 253 

9C 2850 DATA 6,252,38,253.24.17 
3,6,234 

3B 2860 DATA 101.252.133.252,17 

3 7 234 1 01 
F9 2870 DATA 253.133,253,169.5, 

141 . 17, 234 
39 2B80 DATA 160,0,165,252.166, 

253,32,45 
60 2890 DATA 224.177,250.178,16 

9,31,32,3 
03 2900 DATA 224,200,192,8,48.2 

43. 169 ,G 

F3 2910 DATA 24, 101 ,250. 133,250 

. 144, 2,230 
8A 2920 DATA 251.169.16,24,101, 

252. 133,252 
2Z 2930 DATA 144,2,230.253.206. 

17,234.16 
63 2940 DATA 207.169.0,141,18,2 

34,173,18 
D5 2950 DATA 234,10,109.18.234, 

141,107,234 
3C 2960 DATA 109,107,234,168,19 

0,224.233, 185 
ED 2970 DATA 225,233,168,32,204 

, 230, 165 . 250 
EE 2980 DATA 1^3,252,165,251,13 

3, 253, 24, 173 
4A 2990 DATA 4,234.101.250.133, 

250, 173. 5 
FE 3000 DATA 234,101.251,133,25 

1,165, 250,166 
6F 3010 DATA 251.32,45,224,160, 

0. 152,24 

0fj 302K DATA 109 , 1G7 , 234 r 170 , 17 

3, 100,234. 208 
42 3030 DATA 27.173.223,233,240 

9 189 248 
D7 3040 DATA 233 , 9 , 128 . 72 . 76 , 93 

,232, 189 

72 3050 DATA 249,233.41,127,72, 

76,93.232 
3E 3060 DATA 189,243,233,7^134 

, 170, 169. 31 
Bl 3070 DATA 32.3,224,200,19 2,3 

,48.206 

0B 3080 DATA 24,173,23.234,101, 

252, 133, 252 
02 3090 DATA 173,24,234,101,253 

,133, 253, 165 
2C 3130 DATA 252,166,253,32,45, 

224, 160, 0 
EA 3110 DATA 152,24,109,107,234 

.170,173,100 
DE 3120 DATA 234 . 208 r 10 . 173 . 92, 

234.72,238 



F4 3130 DATA 92,234,76,154,232, 

189.77.234 
£1 3140 DATA 72.104.170,159.31, 

32,3,224 

75 3150 DATA 200,192.3,46,219,2 

38, 16.234 
81 3160 DATA 173.18,234,201,2,4 

6,1.96 

39 3170 DATA 76.255.231,7,0,0,7 
. 126 

70 3130 DATA 0.7,124.0.12,126,0 

4F 3190 DATA 71,128,12.1,224,10 
6.0. 112 

5F 320B DATA 108,0,0,92,0,0,92, 
3 

98 3210 DATA 240,92.1,240,12.3, 
240.12 

2F 3220 DATA 15,16,12,60,0,6,11 
2.0 

BO 3230 DATA 6,0,0.128,64,32.16 
,8 

ID 3240 DATA 4.2,1,127,191,223, 
239 . 247 

IF 3250 DATA 251,253.254,169,25 

,133, 252, 169 
F5 3260 DATA 234,133,253,173,76 

,234,44,76 
57 3270 DATA 234,112,11.169,180 

,133,250,169 
61 3280 DATA 232,133.251.76,23 

233, 169,204 
B9 3290 DATA 133.250,169,232,13 

3,251. 169.0 
35 3300 DATA 141.107,234,173,10 

7,234,141,18 
19 3310 DATA 234,173.76,234,44, 

76 , 234 . 46 
CB 3320 DATA 9.56.169,7,237,107 

-234,141 

0D 3330 DATA 18,234,24,173,107, 

234, 109, 10a 
6E 3340 DATA 234,201,8,48,3.24, 

105,16 

DA 3350 DATA 141,92,234,173,18, 

234,10,109 
56 3360 DATA 18,234.141,93,234, 

168,177,250 
00 3370 DATA 41,240,74,74.74.74 

,141.69 

4F 3380 DATA 234,177,250,41,15. 

141 , 75 , 234 
95 3390 DATA 172.93,234,200,173 

,89,234,201 
05 34&0 DATA 8,48,4,56,233,8,20 

0,170 

5A 3410 DATA 177,250,61,228,232 

,72, 173,13 
ED 3420 DATA 234,240.4.104,169 

0,72,24 

46 3430 DATA 173,89.234,109,103 

,234,141 , 17 
E7 3440 DATA 234,173,92,234,141 

, 94.234,173 



EA 3450 DATA 17.234,201,8,48,16 
,56,233 

2C 3460 DATA 3,141,17.234.24,17 
3 94 234 

3A 3470 "DATA 105.8,141,94,234,7 

6,144,233 
EA 3480 DATA 172.94,234,174.1?, 

234, 104, 208 
77 3490 DATA 8,177,252.61,236,2 

32,76. 191 
IB 3500 DATA 233,177,252,29,228 

, 232, 145, 252 
Fl 3510 ' DATA 2 38,89,234. 173 r 89, 

234,205,75 
67 35 20 J) ATA 234,48.149.240,147 

,238. 107,234 
D5 3530 DATA 173.107,234,201,8, 

48, 1 .96 

A8 3540 DATA 76,28,233,0,16,244 
,0 
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Specialists in Mail Order 

WHY MEG ALAND * 24 Hour Delivery * 12 months warranty on all hardware 
* On site maintenance optional • Technical support 
* 24 Hour ordering service * Special price offers 
• MEGASOFT Club membership for extra special OFFERS 




2 




MEGA 
SUPER 
OFFER 



AMSTRAD PC 2086 




PCI 

EXPANSION BOX 
€99 + VAT 



oooooooo 




SPECIAL OFFER 

PCI COMPUTER + HIGH 
RES MONITER 
ONLY £309 INC VAT 




MEGA 
SUPER 
OFFER 



z 



PC20BG SD12MD 


£61 ft inc 


PC2QS6 SD 14 CD 


E775 ihd 


PC 2066 12 HRCD 


£875 inc 


PC 2036 SD 14 HRCD 


£975 inc 


PC 2086 DD 1 2 MD 


£775 Inc 


PC 2086 DD 14 CD 


£925 Inc 


PC 2096 DD 12 


£1025 inc 


HRDC 




PC 2066 DD 14 


£1125 inc 


HRCD 




PC 2086 HD 12 MD 


£1025 inc 


PC 2086 HD 14 CD 


£1175 Inc 


PC 2086 12 HRCD 


£1265 inc 


PC 2086 14 HRDC 


£1395 fine 


AMSTRAD PCW 


PCW 8256 


£309 inc 


PCW 8512 


£465 inc 


PCW 9512 


£515 fine 



£435 + 


VAT 


£599 + 


VAT 




VAT 



AMSTRAD PPC PORTABLES 



PPC 512S 
PPC 640S 
PPC 51 2D 
PPC 640 □ 



£415 Inc 
£515 Inc 
£565 Inc 
£720 inc 



AMSTRAD PCI 51 2 




TIME 

WORKS FOR 
£09 INC VAT 



PCI 51 2 SD M.'M 
PC1512 DD M M 
PC 151 2 SD G TV! 
PCI 51 2 DDC/M 



£415 inc 
£515 inc 
£515 inc 
£615 inc 



AMSTRAD PC164Q 



oooooooo 



PCI 640 SD ECD 


£720 inc 


PCI 640 DD ECD 


£925 inc 


PC 1640 HD20 ECD 


£1025 Inc 


PC 1640 SD C/D 


£619 Inc 


PC 1640 DD CD 


C720 inc 


PC1640 HD20 C D 


E9.25 inc 


PC1640 Set M/D 


£515 inc 


PC1646DDWD 


£619 inc 


PC1640HD20 M/D 


£825 inc 



COMMODORE DESK 
TOP PCS 



ALL XT S AT 3 SPEEDS 4,77,6,10 

Mz supplied with AT-E 102 

key boards & Dos 
PC 10 11 1 Single drive 

mono manlier 
Single drive C-GA. 

colour monitor 
Single drive E.G. A, 

colour monitor 
PC 10 111 Dual drive mono 

monitor 
Dual drive C.G.A. monitor 

£659 + VAY 
Dual drive E G A. monitor 

£799 + VAT 
PCM 111 20 MB Hard disk 

mon o mo n iter £669 + VAT 
20MB Hard disk CO .A. monitor 

ta39 + VAT 
20 ME Hard disk E G. A, monitor 

£949 + VAT 



COMMODORE PC40 
AT's 



Include V G.A, Adaptor, 1MB 
RAM 1.2 MB Drive 
PC40 1 1 1 Sngle drive V.G.A. 
mono £1149+ VAT 

PC40 1 1 1 Single drive V.G.A. 
colou r m on iror £ 1 369 + VAT 
PC40111 40 MB Hard disk 
V.G.A. mono £1419 + VAT 

PC40 111 40 MB Hard disk 
V.G.A. Colour £1579 + VAT 
monitor 

PC40 111 40 MB Hard disk & 
40 MB Tape streamer mono 

£1629 + VAT 
PC 40 1 1 1 40MB Hard disk & 
40 MB Tape colour monitor 

£11339 + VAT 



3v 



COMMODORE PC 60 s 
COMMODORE PRICE 386 DESK TOP 

REDUCTIONS 



NOW IN STOCK 
AMIGA A500 AIR MILE PACK 
AMIGA COMPUTEFLTV MOD 
MEBULAS.SPITZ PAINT 
ROGER RABBIT .STAR RAY 
+500 AIR MILES 499 inc. 

WHEN YOU BUY A 
AIR MILES PACK FROM 
MEGALAND WE WILL GIVE YOU 
£25 OFF YOUR NEXT 
PURCHASE OR £25 TOWARDS 
YOUR HOLIDAY 



FULLY COMPTA0ILE SINGLE DRIVE 
PC COMMODORE PCI 

£269 + VAT 
(includes mono monitor and 
able°1 integrated software;. 
AS ABOVE BUT WITH 14 in CG.A, 
COLOUR MONITOR 

C3B9 + VAT 



TOP Standard V.G.A. Adaptor 
ItiMZ 

PCSO 51 2K RAM MONO 

ticas + VAT 

PCSO S12K RAM 8D3H6 C.G.A. 
COLOUR t11&9 + VAT 

PCSO SI2K RAM .BOSS'S E C>A. 
COLOUR £11 99+ VAT 

PC60 2.5 MB RAM a036« 
MONO E1E4S + VAT 

PCGO 2.5 MB RAM 903&G 0-G-A. 
COLOUR E1779 + VAT 



PCG0 2.5 MB RAM 6033* E.G. A. 
COLOUR El BIB + VAT 



PC6M0 40MB Hard disk 2.5 




MB RAM 803E6 MONO 




El 939 + VAT 


PCGMQ40 MB Hard dish 




2.5 MB RAM C.G.A. 




OIM * VAT 


PC MB Hard drift* 




2.5 MB RAM E G A 




£2149 + VAT 


AS ABQ WE WITH 40 MB 




TAPE STREAMER 




Mono Monitor £2229 


+ VAT 


C.G.A. Manlier 


+ VAT 


E.G.A. Monitor £2439 


+ VAT 


PCeO B0 BOMB Hard disk 




Mono monitor £2105 


+ VAT 


PC6D-B0 BOMB Hard disk 




mono monitor 12269 


* VAT 


PC60-30 80MB Hard disk 




E.G. A- £2319 


+ VAT 


AS ABOVE WITH 40 MB 




TAPE STREAMER 




Mono monitor £2394 


+ VAT 


C.G.A, monitor £2559 


+ VAT 


E.G.A. monitor £2599 


+ VAT 


ACCOUNTS SWARE J 


Sage Bookkeeper 


£99 


Sage Accountant 


£149 


Sage Acountant Plus 


£249 


Sago Financial Controller 


£3&9 


Sage Payroll 2 


£149 


Migent Accountability 




SPREADSHEETS 


Amslrad Supereaie 3,2.1. 


£62 


Ashtori Tare Javelin Plus 


£245 


Borland Quattro 


E1S9 


Grata* LoglsUx 


£79 


Lolus 1-2-3 Vet 2.01 


E3&3 


Lotus Hal 


£120 


lotus Report Writer 


£79 


Microsoft Excel 


E395 


Microsoft Multhplari Jnr 


£54 


Sage PC Planner 


£98 


Supercalc Ver 5 




VP Planner 


£6£ 


VP Planner 


£110 



ATARI 



520 STFM 1 Mb Oivi: h *.\:Ac*er Pack 

520 STFM Super Pack \2 1 parries and 

buainesssofhvare) £3 B9. 00 int. 

520 STFM and Mam Monitor £372.7$ in*. 

1 040 STFM TV Modulator €3 W.OO inc. 

1 04 0 STFM Super Pack (2 1 games and 

business software) £4 1^.00 inc. 

1 D40 STFM with Microsoft Write and 

V I P Proi&Sflicinal !l419.'0O^C. 

1040 STFM Super Pack 121 games and 

business yuUwar^h Microsoft Write 

4 V.J. P. Professional €455-00 inc. 

1040 STFM with Atari 124 Mono 

Monitor £493.00 irK- 

1 045 STFM with Colour 

MonitorSC 1 224 £649.00 inc. 

1 040 STPM Super Pack with 

Mono Monitor 1 24 £4J2&.OOinc. 

NOW IN STTO0K THE HEW £20 STFM POWER PACK 

WI TH 21 GAMES £3*9 INC VAT. 



42 - 44 MILLBROOK ROAD EAST, SOUTHAMPTON 

OPEN MONDAY TO SATURDAY 9.00am to 5.30pm 



CREDIT CARD MAIL ORDER 



AMIGA 500 MEGA PACK £389.00 INC 

INCLUDING MOUSE WORKBENCH 1,3, UTILITIES, MANUALS, BASIC TUTORIAL, 
PLUS FREE TV MODULATOR, JOYSTICK AND ANY TEN FREE GAMES FROM OUR 
SELECTION BELOW 

Custodian, Warlocks Quest, Spitting Image, Int Soccer. Winter Olympiad 88, Hellbent, 
Backlash, Zynaps, Return of the Jedl, Eliminator, Demolition, Gridstart, Mercenary 
Quadralien. Star Goose. Powerplay, Hostages, Platoon, Wizball 



AMIGA HARDWARE I A2Q00 HARDWARE 



PRINTERS 



A50Q + TV MOD £369 inc 

A5QQ MEG AP AC K £ 399 inc 
see above 

A500 + 1D84S HIGH £578 inc 
RES COLOUR MONITOR 

A500 + VISIONS 4200 £528 Inc 
COLOUR MONITOR 

A500 + S833 PHILIPS £54B Inc 
COLOUR MONITOR 



AMIGA EXTERNAL 
DRIVES 



AFS8EJ3XDHIVE £89 inc 

RF302G 3 ^ DRIVE £85 inc 

CUMANA CAX 35 4 E £99 inc 

A1010 3 DRIVE £115 inc 

No MP C30 3 DRIVE £95 inc 



A2D0D 4 IBM EARS t VAT 

A2000 + 1G&4(5) £1598 ire 

Mcnilor + bridge BD + 20Mmb 

Hand disk 

A20P0+ 1084(^ £11 9G inc 

FOR DTP/CAD CONFIGURATIONS 
ALL SYSTEMS FORMATTED 
AMIGA 2000 A 20 53 8MB Mem 
Expansion Card filled wtlti 2MB RAM 
A2O94A-2092 - Autoboot AMIGA 20 MB 
Hard drive internal {AMIGA) 
Vid*& Card ■ Richer Fixer Phone 
14 ire h Higih Res Colour Monitor FST 
A20D0. A2G20. A2090A 70S? 
Viden card 21" FST HRCM Phone 
A2000, A2&20, A 2D 90 A* 20 94 
Video Card 14" HRCM Phone 

FOR FURTHER SELECTION PLEASE PHONE 



STAR LC10MONO 
STAR LC10 COLOUR 
START LC24-10 

24 ?m 
STAR N 024-10 
STAR LC10CM6 C64 
STAR LC10CMB C64 
EPSON LXBGO 
EPSON LQ5O0 
EPSON FXS50 
EPSON EX800 
EPSON EX1000 
PANASONIC KXP 

1124 (24 Pin) 
PANASONIC KXP 

1081 



CI 90 inc 
£249 inc 
£349 inc 

£599 inc 
£179 Inc 
£299 inc 
£149 + VAT 
£395 inc 
£296 inc 
£427 inc 
£4S2 inc 
£299 Inc 

£169 inc 



A20Q0 ACCESSORIES COLOUR PRINTERS 



MIGA ACCESSORIES 



A501512KRAM 


£129 inc 


MOUSE MAT 


£4.95 inc 


AMIGA DUST 


£4.95 inc 


COVER 




TV MODULATOR 


£21,95 inc 


STEEL MONITOR 


£15,95 inc 


STANDARD AMIGA S205T 


STEEL DOUBLE 


£25.95 Inc 


MONITOR STAND AMIGA ST 


COMMODORE C64 


064 Hollywood Pack 


£149 inc 


CB4 Home Enter- 


£199 Inc 


lainment Pack 




1541 C1 1 51. 4 C64 


£145 inc 


drive 




1581 31 /2 mm 


£129 inc 


C64 drive 




Oceanic 41-4 CG4 


£125 inc 


drive 




A50Q/A2000 


MONITORS 


Philips CM8&33 High 


£229 inc 


Res 




i(B4(s) Stereo High 


£239 inc 


Res 




1901 -Co lour Pcor 


£149 inc 


1900 C64 Mono 


£129 inc 


VISIONS 4200 


£1&9inq 



20MB Hard disk 
AMIGA or MSDOS 
XT Bridge board 
AT Bridge board 
INT Genlock 
S MB RAM'S 

With 2MB RAM 
2nd Drive 31/2 



DRIVES 



£399 inc 

£399 + VAT 
£675 + VAT 
£179 + VAT 
£649 + VAT 

£75 + VAT 



Citizen HQP4D 24 Pin 
LC10 Colour 9 Pin 
EPSON EX 1000 
Hewlett Packard 
Paint Jet 



Triangle 20MB Herd 
disk 

VORTEX A500 

Hard disk 
Triangle 40MB 

Hard disk 
Cu mania CSA 354 
Cumana CDA 35B 
Cum ana 1MB 51/4 
External 2nd 

drives from 



£469 + VAT 

£499 + VAT 

£579 + VAT 

£99 inc 
£199+ VAT 
£115 + VAT 

£85 inc 



LASER PRINTERS 


Citizen Oven u re 


El 299 inc 


Hp Laserjet 2 


£2099 inc 


Star Lazer 1MB 


£1695 inc 


MEM 




EPSON CP3500 


CALL 


MONITORS 



CBM 10645 Sterc 
CBM 1901 

special price 
CBM CGA Compatible 
Phillips 8S33 
CBM 1900 Mono 
ATAR1 124 Mono 
ATA HI SC. 1224 



£239 inc 
£149 inc 



£229 inc 
£129 inc 
£129 Inc 
£259 Inc 



CREDIT CARD MAIL ORDER 
SPECIAL HOTLINE FOR EXPORT 
TEL 0702 332225 
ALL OTHERS SUBJECT TO AVAILABILITY 
OFFERS SUBJECT TO CHANGE IN PRICE 
WITHOUT NOTICE 



0703 332225 





MEGA 
SUPER 
OFFER 




AMIGA 
B2000 



with XT B, Board 
20 MB Hard Drive 
1 084S Colour Monitor 
£1390 * VAT 



oooooooo 



/ 



£575 
£248 inc 
£543 inc 
£669 inc 



SPECI AL OFFER 

Amiga A500 1 .3 WB 
1084(s) Colour Monitor 
£578 inc VAT 




AMIGA 
A5001.3 



Monitor 1034$ 
RAM Expansion 
£699 inc 



A 
L 
A 



oooooooo 



SPECIAL OFFERS 

EPSON LQ500 
24 PIN PRINTER 

£305 inc VAT 

WESTERN DIGITAL 
HARD CARD 32MB 
£258.85 inc VAT 



ALL PRICES INCLUDE VAT UNLESS STATED 



1 



HEADED 



H3 



BASINGSTOKE 



V 



WINCHESTER 




RlNGWOCO 



BOURNEMOUTH 
K17 



M27i ^^HS 

PORTSMOUTH 



v-niHiyii ik ykhUM hub- i:h -wh i hhi i m uutj rum |.[ v 
r-; <w. i:+h -wihM l h i-hdm riima 




To: 42-44 Mill brook Road East, Southampton 

I wish to order _ 

I enclose cheque/PO for E 

Or charge my Access. 1 Visa No, 



inc VAT, 



Escp, date 



Name 
Address 



Signature 



Postcode 



PRICES CORRECT ON DATE GOING TO PRESS 



Tel No: 



PRO. E 

- >w&»*. JBl ■ Ti^fc ^^^^0r ^L^r riff 




iere seems to be a whole new type of game springing 
up, games that tell stories but are definitely not 
adventures in the traditional sense, One such title 
is Project Firestart from Electronic Arts, written by the 
same team that gave you Amicfox and Skyfox II 

Horror is the theme behind the plot, coupled with a 
setting in outer space. Prometheus is a research ship 
sponsored by the Space Science Foundation. The 
experiments conducted on this ship involved genetic 
manipulation with the aim of producing a form of cheap 
labourer for various mining organisations. The problem is 
that the S.S.F, has lost contact with the Prometheus, 
Something seems to have gone astray and, as their chief 
troublcshooter. it's up to you to see if you can find out 
what's gone wrong and restore some sort of order to the 
mission. 

The game is presented as a sort of film. Thus, while 
you are walking round the ship> exploring, the game will 
cut to close-ups of various items that ii feels are significant. 
These are usually dead bodies, accompanied by a liberal 
helping of tomato sauce. Whatever the problem is, it 
certainly has a violent streak to it. 

To keep you in touch with the plot, the scene will also 
fade to show you what's happening elsewhere on the ship. 
These scenes are usually connected with a failure in the 
cryogenic systems bodies waking up in coffins, and then 
getting ripped limb from limb a few minutes later. 

The ship is presented in a mixture of 2 and 3-D views. 
As you move close to anything important to the plot, a 
text window at the bottom of the screen gives you the option 
to carry out simple commands; pick up an object, turn 
something on, open a door and so on. This manipulation 
of objects is crucial to the game, although it will be some 
time before you have much idea of what's going on. 

Hindering your progress are a series of diminutive, but 
angry, green monsters that appear not to have your best 
interests at heart. They can be zapped with your laser, but 
this only has limited power, so youll need to discover where 
the weapons are stored. I found this the weakest part of 
the game, for the simple reason that you often get killed 
without being able to do anything in self-defence. For 
example, at one point the story cut to another part of the 
ship, and when it returned, I was surprised to find several 
monsters mauling my body! The monsters are best killed 
at long range - they drain too much of your energy when 
they touch you, and two ganging up on you with no warning 
is invariably fatal 

That apart though, Project Fires tart is an interesting 




idea, generally well presented. It comes on four sides of 
disk, so there is a lot of game for your money, even if 
you do have to wait a long time for new locations to load. 
The graphics are reasonable, although a bit more description 
in the text would have added considerably to the 
atmosphere. 

Sound is a mixture of effects and tunes - the program 
always lets you know when the baddies are approaching! 
It takes some time to get properly into the game, but it's 
certainly worthwhile persevering. 

Touchime: 

Title: Project Fires tart. Supplier: Electronic Arts, 11/49 
Station Road Langley, Berks. SL3 8YN. Price: £14.99 - 
disk only. 




>>>>>>>>>>>>>>>> 
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Have* 



Mm 



delivered to your 
door FREE !* 




That's right, if you take out a year's subscripfion to Your 
Amiga we will make sure that it is delivered to your door 
each month at no extra charge*. Just fill in the coupon 
below and send it to the address given with a cheque, 
money order or credit card instructions to cover the cost of 
the subscription. We'll do the rest, 

UK: £23,40; EUROPE: £29.00; MIDDLE EAST: £29.20; 
FAR EAST: £31.40, REST OF THE WORLD: £29.60 
or USA: $52.00 
Airmail Rates on Request, 
* Overseas subscript iun rales include pusta^. 



Please commence my subscription to Your Amiga with the 

issue. I enclose my 

cheque/money order for £ made 

payable to ARGUS SPECIALIST PUBLICATIONS 
Or Debit mv Access/Visa 

i i i i i 



Nil. 







Vali J from , to 

Signature .,. 

Name ... , 



Address 



Postcode 



Semi thin; form with your remittance to; 

INFONET LTD. , 5 River Park Estate. Billet Lane, 
BERKH A MSTED , Herts. HP4 1HL. United Kingdom 



NEW FOR YOUR COMMO DORE 
FROM TRILOGIC ! 



AMIGA 
AUDIO 
DIGITISER 




TRILOGIC 




- NEW, CHOOSE MONO OR STEREO VERSION 



Both Amiga audio d^ilise^ g»w superb performance, unsurpassed at the price No 
software is supplied, since trteyare njlly compatible with Perfect Sowno", Prosc-uno" 
Designer, Audiomaster, and Datel's Prasarnpter. Sampling ialts up to 60KHz ar* possible 
depending upon the software. An audio lead 15 suppled for connecting to the headphone 
soefcel or line output of a rad«o, personal stereo, keyboard etc Full instructions Am 
inducted, and the mono version also has an L.E.D. overload indicator. A public ctomain 
"Sound Workshop" disk is avaitaltfe which has demo versions of Audiomasler fi Pertec? 
Sound etc. 

MONO 0 IG I71SE R £2XM POST FREE STEREO DIGITISER . E37.#9 

SOUND WORKSHOP DISK £4.99 P0SI FREE IF PHRASED WITH DIGITISER 

ADAPTOR FOR AlOOO E2 00 




EXTERNAL 3.5" DISK DRIVES 



• 6SQK FORMATTED CAWCITV 

• TH ROUGH POST * VERY OLJ I ET OPE RATION 

• SLIMLINE STEEL CASE • LOW POWER CONSUMPTION 
3 b DRIVE WITH ON.OFT SWITCH POST FREE 



AMIGA MONITOR & PRINTER LEADS 



RGB TV & MON ITOR LEADS 

We hawe leads fco conned all AMI-GAS to yuui 1 V or cdIg_t "ion tor 
prided it has an ROB input socket AH ifcads fiiye a much clearer 
picture than using tha AMIGA MODULATOR, permit ALL 4096 colours 
to be displayed and include the audio lead tfogive stereo with stereo tVsy 
ORDER Ail FOR TVs WITH 21 PIN EURO iSCARTl SOCKET. 

fits philips, fidelity, sony. grundig, normenede, etc only es.w 

ORDER At 2 FOR FERGUSON TV's W ITH 7 or 8 PIN DIN SOCKET. v 

MODELS MCOl & MC05, ETC. ONLY £9.99 

ORDER AL 4 FOR HITACHI & GRANADA TV's WITH 7 PIN DIN 

SOCKET MODELS CFT1444, ETC ONLY £9-99 ■ X 

AMIGA TO MULTISYNC MONITOR (analogue RGB) ALU ES.99 

MANY OTHER AMIGA MONITORfTV LEADS LISTED IN OUR FREE CATALOGUE. 

OUR LEADS ARE GUARANTEED TO WORK WHEflE OTHERS DON'T! 

LEADS ALSO AVAILABLE FOR ATARhST RANGE PLEASE CONSULT US If IN DOUBT. 




NEW - MONITOR SHARER 



SHARE 2 COMPUTERS WITH ONE TV/MONTOR 
Plug-in the scan leads from any two computers eg AMIGA 4- ST, and 
connect the SHARER to the tv Or monitor's start sockel. Just press 
The switch to in slant ry select either computer MSWI £15.99 

OTHER LEADS — 

AMIGA 64 EMULATOR LEADS AEL t ONLY E4 99 

MCDULAfOH L* I LNLi Oh LLAUI5 MEL 1 ONLY 

AMIGA PRINTER LEAD - Parallel Type. 1.5M lof^,„, „„ AMP 1 ONLY £6.99 

3.0M long AMP 3 ONLY 

AMIGA A50&BBC EMULATOR LEAD , BE1 ONLY £7,99 

AMIGA A500 TO SERIAL (RS232> PRINTER 1 Sm RSl ONLY E9.99 

AMIGA A500 TO MODEM (25W 'D'J 1.5m RSfi ONLY £10.99 

AMIGA NULL MODEM LEAD - LINKS TWO ASQOs |.Sm RS5 ONLY £7.99 

AMIGA TO HIFI LEAD 3m 2 PHONO PLUGS EACH END ...HL1 ONLY £4.99 

AMIGA TO HIFI LEAD 5m 2 PHONO PLUGS EACH END HL2 ONLY £5.99 

OTHER LENGTHS OF LEAD AVAILABLE - PLEASE SEE OUR CATALOGUE 

EXTERNAL DRIVE SWITCH FOR Of! ; AD£3 ONLY 

EXTERNAL DRIVE SWITCH FOR DFl & DF2 ADE4 ONLY E10.99 

PLEASE STATE WHICH AMIGA YOU HAVE WHEN ORDERING 




MOUSE/JOYSTICK SWITCHER 



• SO UDRE UNPLUGr.lNr. WfluSF 'rtHFh O'ST CM. RFC'. I RFfJ 
» EXTENDS THE PORT FOR EASiER ACCESS 

• S^ES WEAR 4 TEAR 0NTHF MOUSE PORT 

• PUSHBUTTON 5W11CH CAN HE QPERAT€t> WHEiN THE COMPUTED IS ON 

A VEfft' USEFUL GAOGE T ONLY £10.99 order js DJA J 



AMIGA MINI STEREO AMPLIFIERS 



MINIAMP 2 combines a rrrm fiterto power 
amp witO two neat speaker units which connect directly to your 
AM 10 A. They art ideal lor use wilti mono TV's & monitors. & simply 
plug in for instant stereo sound vOu'H be amazed at the- dirrereriDe. 
MINIAMP^ WITH REMOTE VOLUME CONTROL 6 ALL LEADS ONLY E19.99 
MINIAMP 4 -comprises, separate 4 waits per channel high quality mini stereo amplifier 
with loodspeaiteri^eaclpoone socket, separate speaker units with 4"' twin cone drivers, 
mains OOwar pack & COnnectme, lead tor AMIGA. CAN EE USED AS WALKMAN" 
BOOSTER WITH OTHER COMPUTERS t 

MINI AMP 4 STEREO AM PL IFI ER SPEAKER SYSTE M M A4 £34.99 -S 

MA NS POWER PACK FOR MINIAMP 2 MPP1 E5.M 

LIGHTWEIGHT QUALITY STEREO HEAP PHONES SHPl £5.99 • ^ 



MEW - AMIGA MIDI INTERFACES 



MIDI INTERFACE 1 FOR A5O0,'2000OR AluOu .MIFl E29.99 

This ras MIDI I N, OUT & THRU sockets. Self powered. 

MIDI INTERFACE 2 FOR A50Q.'2QDQ OR AlOOO MIF2 £34.99 ■ ^ 

This has MIDI IN, MIDI OUT Ml Dl THRU plus 2UNIQUE switch* cle M IDI 0UT.TH RtJ 
SOCKET^ to save you having 1o swap MIDI leads when using mora than Ona MIDI 
msirumervt Sell powered 



SUNORV ITEMS - BARGAIN PRICES 



SONY 3.5" DISKS 10Q% Guaranteed DS;DD disks 

Lowest Prices ... Rer 10 E 12.99 & Postage LOwfrSl Pntas Par 2b £2B.49Post Fr** 

Lowest Prwas . . . . Bar 50 C55 .59 Post Fre* Lowest Prices Per i00 £ W -99 Post Free 

3fr " DISK BOX FOR 50 DISKS. SMOKED LID, LOCKABLE. DSB4 ONLY Efl.« 

3 ft ■ DISK BOX FOR 100 DISKS SMOKED LID. LOCKABLE. DSB6 ONLY £12.49 

A500 DUSTCOVER. ANTISTATIC TYPE, ADCl ONLY 

M NON-SLIP MOUSEPAD, AFM1 OWLY £4.99 

WE ALSO STOCK AMIGAS. PCl PRINTERS, MONITORS. HARO D^EKS VEUO^f FJ3CPANSONS VlCtO 
CHGITISERS, SELECTED SOFTWARE 4 BOOKS PHQHt F OR OUR FREE 20 PAGE CATALOGUE - 
TRADE ENQUIRIES WELCOME. Please adti /Sp part postage + packing to orOers under £I5j00 

FREE CATALOGUE WITH ALL ORDERS cxmess 0£uv£iw Ci F^Tra 



TRIUOGIC. Dept. A.C. Unit 1, 

253 New Works Road, Bradford 

Tel 0274-691115 Fa» 02 ?4 eooiso 




-WT HAl HirFR IFRfk'KT ■ Hri-FT nMMTTH 41 1 mr*/-, Fl.l \ T HCWNt PI 1.15 IC *>.' HOKlfr 
3WIICGLAIAKT[[C«ML TEH5 WWKT HCASLOffiCllOI«MLF.lD TUOCC Rf POSUl 
OHMJLJigiaOfcVBA. Ajj L2- W LUTU FQt EXfOtT OttCtj tofHWl IN ■ I iuih<. ctl.T n YxV: 
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LETTERS 



Mailbag 



Your chance to air your views in 
Your Commodore 



Having very recently acquired 
an Oceanic 118N, I was 
particularly interested to read 
Norman Doyle *s articles in various 
editions of Your Commodore. A 
comment made in that article has me 
a little worried. This concerns the 
remarks made about flippy disks in the 
paragraphs on the Commodore 1570/ 
7L I wonder if the friction damage 
caused by turning disks over to use 
'side 2* is a problem with the drives 
- could it be harmful to my OC-l 1 8N. 
If so then there is no economy in 
buying double sided disks, 

I would be grateful for your 
comments on this. 
FDA Rocha r London 




1 found the article "Which Drive* by 
Norman Doyle in the June ^8 
issue of Your Commodore most 
interesting. With reference to his 
comments on the 1551: 

1 have Commodore models CM 
with 1541 Disk Drive and a PI us/ 4 
with 1551 Disk Drive, Both the Plus/ 
4 and CI6 will accept either type of 
disk drive since they are fitted with 
the usual 6 - pin DIN sockets for serial 
daisy chaining of peripherals and a 
User Pott having a 2*25 contacts 
interface, This User Port is NOT the 
same as that of the C64. The 1551 drive 
has a fitted data transfer lead which 
terminates in a custom made cartridge 
to fit into the User Port. This cartridge 
has a 'through' connection in which 
to daisychain other cartridges, 
although I have never seen or heard 
of any + Obviously more 1551s could 
be used 5 but I merely plug the 1541 
into the alternative serial socket when 
1 need two drives running. Visually and 
physically the 1551 is similar to the 



1541 except there is no provision for 
daisychaining a 6 pin DIN-connected 
printer, but this is unnecessary in view 
of the facility being provided on the 
Plus/ 4 and CI 6, The latch' is of the 
"turn down tab* similar to the 
Excelerator and Blue Chip drives. 

Performance comparison was 
carried out by entering a 34 block 
(actually S a 5 1 5 bytes) data-storage 
program from the 1551 drive into the 
Plus/4. A timing program - see below- 
was entered into the C64 and used to 
measure the time for the Plus / 4 to load 
the 34 block program. Loading time 
was consistently nine seconds flat. The 
disk was then transferred to the 1541 
for loading into the C64 and the timing 
program entered into the Plus/ 4. The 
tests were repeated on the 1541 and 
loading took 23 seconds, Using these 
figures; 1551 transfers at 9460 baud 
compared with 1541 transferring at 
3702 baud. 

This clearly indicates an 
improvement of nearly 250% when 
loading program files via the 155 K 
Speeds may well differ on other disk 
operations or filing systems. 

The Commodore 1551 disk was 
distributed in some quantity, but 
rarely, if ever, advertised. I bought 
mine from Green's in Nottingham's 
branch of Debenhams late in 1986 for 
about £159. They had several dozen 
for sale at the time- The odd one has 
been offered in FOR SAT E columns 
of various publications, 

Although games are not my forte 
one must accept that their wide spread 
appeal, especially to the younger 
members of society, generates the need 
for advertising, and is a necessary 
source of income for journals and 
magazines. Notwithstanding 1 would 
suggest that the more mature 
enthusiasts will continue to subscribe 



for many years if more articles in 

similar vein to Mr, Doyle's are 

forthcoming, 

* 1 rem time program 

2 TIS = "000000" 

3 GET AS: IFAS = ""THEN 3 

4 PRINT TIS: rem prints time when 

5 RUN : rem any key pressed 
Michael Stock, Nottingham 




I made a mist ake! 1 sold my 1541 
and bought an excelerator! 
Oh s don*t get me wrong, it looks 
good, sounded good and loaded all my 
games, until I tried to load Defender 
of the Crown, Then the cursing began, 
crash after crash after crash. Instinct 
told me that the Excelerator was at 
fault because the game had always 
loaded on my 1541 with no aggro. 

I rang Evesham Micros to explain 
the problems and was informed that, 
"Yes, Defender of the Crown would 
not load on the Excelerator drive" - 
for a moment I was lost for words! 
The dry voice on the phone then 
added: "the same applies to Flying 
Shark, they are the only two". 

Apparently, Evesham have had to 
give away at least one Amiga computer 
because of Defender of the Crown, 
Although the manager quickly pointed 
out how big hearted they had been 
because the game did tend to mis-load 
occasionally, even on the 154L He 
went on to suggest the fault lay with 
the software company, saying that they 
were at a loss as to the reason for this. 

I then stated that I was very 
unhappy with the situation and was 
told that ifl sent my copy of Defender 
to them (Evesham) they would re- 
configure the software to run on the 
Excelerator. The chap did explain that 
the Excelerator could not be made 
totally compatible with the 
Commodore because copyright laws 
would be infringed. 
Alan Piela, Chingford, Essex 
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LETTERS 



Following Norman Doyle's arti- 
cle on disk drives in the Feb- 
ruary issue, the letters have been 
flooding in, Now's your chance to set 
a few things straight. 

Using the reverse side of a disk 
known affectionately as a 'Flippy 1 disk, 
is an established practice, born out of 
the need to cut costs. Now that floppy 
disks are cheaply available to the gen- 
eral public, the drawbacks become 
more obvious: 

Because the disk is made to spin 
backwards when you turn it over to 
use the other side, the increased 
friction (you can hear the difference) 
must reduce the rotation speed, but 
so slightly as not to affect a healthy 
drive. The main drawback with flip- 
pys, is that spinning them backwards 
releases all the dust conveniently 
trapped inside the disk's outer sleeve. 
Although this is not a major menace, 
it tends to make the flippy side less 
reliable, I only use flippy s for archival 



storage, just to save space in my disk 
box, 

t he question of drive compatibility 
has reared its ugly head once or twice 
already, It's all down to interpretation; 
if a manufacturer claims his product 
is 'Commodore compatible", it should 
be just that! There's no way anyone 
can make a truly compatible drive, that 
would involve replicating much that 
is protected by copyright laws! Com- 
petition, however, cant be a bad thing 
in this case, the customer will benefit 
from having a wider choice, after all! 
Bear in mind also, Commodore's his- 
tory of incompatibility! The 1541 was 
not totally compatible with the older 
1540 drive, the new 1541C is definitely 
not compatible with the 1541. Even 
C64*& themselves have undergone de- 
sign changes that have caused com- 
patibility problems! You can't stop 
progress though, and as long as the 
software publishers keep abreast of 
these new developments, everybody 



should be happy! 

Evesham Micros, distributor for 
the Excelerator drive, ended up giving 
away two Amigas, and their offer of 
a conversion job on your unload able 
games still stands. They are quick to 
point out that that Defender Of The 
Crown originally would load on the 
1541C. , The situation was reversed 
when the game was modified! Eve- 
sham also point out that the Ex- 
cetera! or loads more games than Com- 
modore's own 1541C! Ya pays ya 
money and ya takes ya choice! 

Owing to the lack of popularity of 
the Plus/ 4 and CI6 computers, Com- 
modore decided to abandon the 1551 
drive some time ago. Pity! 
If you want to write to us, address your 
letters to: 

Your Commodore* 
Argus House, 
Boundary Way, 
Heme I Hempstead, 
Herts HP2 7 ST. 




COMMODORE 



Write your advert in BLOCK CAPITALS in the grid below, ticking the section you wish it lo appear 
under, INCLUDING NAME AND ADDRESS IN THE WORD COUNT and send it to: YOUR 
COMMODORE, CLASSIFIED DEPARTMENT, ARGUS HOUSE, BOUNDARY WAY, HEMEL 
HEMPSTEAD, HPS 7ST. 

Lineage 53p per word VAT). Minimum charge £7.95. Display box rate £11.50 per single column 
centimetre + VAT- Minimum size 2.0cm, no reimbursements for cancellations. AM ads must be pre- 
paid; 



For Sale Soflware Hardware O Languages D Services Amiga 



CLASSIFIED COUPON 

ALL CLASSIFIED ADVERTISEMENTS MUST BE PRE-PAID, 
THERE ARE NO REIMBURSEMENTS FOR CANCELLATIONS. 

I enclose my Cheque/Postal Order* for £ , ... ...for 

insertions, made payable to Argus Specialist Publications, 
('Delete as necessary) or 

PLEASE DEBIT MY ACC E SS/BAR CL A YC AH D NO, 

I 



Name . 
Address 



Day-time Telephone No: 



Post Code 







Expiry 
Dale 



.for. 



Signature 



insertions 
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YOUR COMMODORE 



Lineage: 53 p per word. 

( i VAT) ^ ^™ 

Semi display: £11.50 plus VAT per single column 
centimetre minimum 2cm. Ring for information on 
series bookings /discounts. 

Ad advertisements in this section musl be prepaid. 
Advertisements are acceded sub jecl to the terms and conditions 
printed on the advertisement rate card (available on request}, 




0442 66650 

Send your requirements to: 
CLASSIFIED DEPARTMENT 
ASP LTD. ARGUS HOUSE, 
BOUNDARY WAY, 
HEMEL HEMPSTEAD HP2 7ST, 



BULLETIN BOARD 



SOFTWARE 



TBBCS Bulletin Board 

Become a sysop for less 
If you have an Amiga with two drives and * Hayes 
compatible modem, you could he running your own 
bulletin hoard For only 35 pounds! 
TBBCS will let you build up a BBS with messages, voting, 
a dating service, SIGs, downloads, and a CB Simulator for 
less than the price of most Cormns Packages. If you don't 
have your own phone line, TBBCS can share a voice line. 

Send an SAE to the following address for more 
information. 

Hugh Allan Jr, Ness Castle, Dorcs Rd, Inverness I VI 2DJ 

★ Stop ringing other peoples bulletin A 
boards, and start running jour own, " 



HARDWARE 



EEC LTD, CBM PRINTER 

BARGAINS & OCP ART STUDIO 

* BROTHER HRL0C+ 

* £129.35 * 



daL&v wheel 60 col 
12 CPS 2K Buffer, 
FFFD - ROOKS IN 
ENGLISH, GERMAN & 
FRENCH 

IDEAL FOR WORD 

PROCESSING 
Previously list price 
£343.00 

J.ff<-Zl MiltrthUJ^i* Houi# p 
Chlltwn Hill. 

CtulfQiit ?i PvNt, Bucks. 
5L3 9UE. 

Tel: diss flassee 




*S£lKOSHJl DOT MATRIX £1 25.00* 
GP 500 VC c.p.s. Pin feed with CBM Senal connwuir 
for Cyinmcnlcfcri'-s NhftU-ri above Ulf MHIL ) 

+ CBM, OCP*/ 
ART STUDIO £12.95 ADVANCED VEBSlOrJ * 19-9$ 
a further tl- c.aff if [ireJcri-cl wirli r>riri[<T 

ESPECIAL QrrER COMMODORE 64 
P.S.D. £22 ine pott * 

All prices include VAT Add lf> jimin^v fur prinitfis. 
Other items £2. TkI orders VISA & ACCESS or cash 
wilh order. Ansaphone orders ANYTIME Please leave 
telephone numbrr lyr ^knywVdyfiitiErti. 



HARDWARE 



SERVICES 



COTSWOLO COMPUTERS 
MILTON KEYNES 

Cat! today .for th& bast priest in l/ie 
Arw. 

AMIGA A5Q0 int MOOULA TOR 
074 

AMIGA A500 + If} Star Games Pack 
£309 

ST EXPLORER PACK 
£209 

Pius wfi software &t discount prices 
Ail pric&s include- V.A.T. 
22 Polruan Place, Fifth er Mead, MIMon 
Keynes MKB 2LH 
Phone (0900) 062331 



COMMODORE SUPPLIES 

CS4 Power Su riply £1 &.&5 

CBM Plus 4 Power Supply £29.95 
C-1 S Power 3 upply £1 2.95 

1530 Datasettft £27.05 

1531 dalaaeille £27,05 
Simons Basic Extension W.SS 
Serial Lead (for oVdrive/prinlorS 

C64 reset Switch £4.95 
Dust Cover (please stale computer) 

Prices includs VAT fl. PiP. Allow up 
to 14 days for dalivery. Chq/PO to: 
Omn idaie Lid (Y.C.J 33 Cu rzon Slreet, 
Derby, DE1 2ES.Tel 0332 201219. 



ONLY POOLS AND 
HORSES 



Twoprograrna lor the price oi one 
BOXFuRH enables anyone to quickly 
weigh up a race. TraiK Dharacle*i&tics 
buiH in. Easily amended to aurt ?he user's 
deas 

HANDICAP WINNER A'Dws the value 1or 
money i n handicaps. Over 400 dinners In 
'95-9 Include 25/1, 16/1,5 at n/l,5at 12.' 
1, 4 at 1 1/1 , 5 at in/1 . 9 al 9/1 14 a1 BV1. 
10 al 7/1. 1 1 al 1^2, 1B ai fc/1, Ifi at 11/2, 
23 a1 5/1 etc. ale. 
Tape £1 1 .95, Disc E12.B5 1or C64/1SS 
□ Iher programs available covering all 
aspects ui racing and rcotball 1orm. 
l/V/rra- ar pficvje for JefeiVa. 

BOKDFT programs SAVE TIME not 
waste H 6 OKoH CLEVER and get 1 he BEST 

BOX GFT YC, 65 All inn Mfrttdmrtu Nwl*n 
^_ Soulh Wirr&l. L8J 3BO _ 

C_T 051-336-asea _ 



f£fy SAM DALE 

t44\ COMPUTERS LTD 

„ ' Belter than ihe best 

^^^T af ihe mat 1 ' 

RING NOW Credit Card Holfiine 0G2" 
742617 

THE LATEST ^OFTWAHE for 
COMMODORE C64/C1 SB/AMIGA 

Ring now far a free price lisl on 0021 
742617. 

o f send stafong name and address ana 
machine type. 
SAHDALE COMPUTERS LTD 
mjt _ J \* Auslral Way, HJghlLeld Hiae. 
FT1 AM home. Essex CM3 SDN. 



SPECIAL 
OFFERS 



"\itu bellEi belike Ul K P RICKS'" 



Arrugg ilXl - >0 &1ar gamca ■ gilts E3B9.KI 
Commodore "Uft4S Colnur MtinilOr E24O.O0 
C&4 Cornpmtible Dn1a Rccordur £21.50 
Commodore 13^1 C$4''Ci2& M&use fifl.SB 
C64 GDrnpa^lbie Pow Supply £1fl.9G 
C6-1 i'.l" r if i- Hopl.i rxT ::ri' Caxe £20.00 
CorrwrMXtOfe 1541 064 Si// D/Drive £1SB.*5 
Oceanic 5 :i T P-'Drirti - FREE S.'Wflre EIIB.fS 
3.5'DlsKa^lO £9.50 
5.25' DiBKs tc 10 £4-50 
D« i 3uy 90 K 3.5' -ILOCKablQl £H.SS 
Dii^ Box 1 0fl 5.25" | LockgibiffJ Kl 
ALL PfllCES INCLUDE VAI 
P/P. tl.SB SttAUL ITEMS, £3.50 FOB 
HARDWARE 



C 'roflon MicriH Supples 
FREEPOST, UmdfMu 2 BR 
TeJtphone 0I-W-J24& 



WANTED 



WANTED for the C+4. Primer and 
Disk Drive. In good working order 
Phone {0222) 382640. 



WANTID irsSormation ICL per 0 
Computer Nigel. (0293) 51 3354. 



YOUR COMMODORE 

SPECIALS 
TECH DRAW 64 - A 

comprehensive technical 
illustration aid for C64 
owners for both disk and 
tape. Commands available 
include LINE DRAW, RAYS, 
BOX, CIRCLE. ARC, 
ELLIPSE, FREEHAND, FILL. 
HATCH & TEXT. Wipecopy, 
move and rotate t save and 
load or print your drawing all 
for £B.95 tape or disk. Crder 
Codes TD64T (tape) TD64D 
(disk) 

Fuit details in You: 
Commodore Jul/ 1987, 

SPEEDY ASSEMBLER 

Your Commodore's very Own 
Assembler, a 100% memory 
re$ident program for loading 
from tape or disk, featured in 
the Your Commodore 
Machine Code Series and 
now the Y-C. standard 
assembler only £9.95 Tape or 
Disk. Order Codes 
YSPASSD (disk) YSPASSR 
(tape) 

Order from Your Comm- 
odore Readers Services at 9, 
Hall Road, MayJands Wood 
Estate, Heme I, Hempstead 
Herts HP? 7BH. Please make 
cheques payable to A.S.P. 
Ltd., or telephone your 
Access/ Visa order on 
0442 41221 



PUBLIC DOMAIN SOFTWARE 

for the C64/12B. 

We rtava 156 disks, lull q1 all types or 
Progjarrra 
All dis*sara£2.9fi each 
NOW FORTH *4 
(rom £3 75 per disk. 
Send Sae or phon* few 1 irae catalogs 
rslale model) 

Kinqt-n a y CampUler Strvlce* 
Depl 15 14P Ruahdflie fload, -Sheirield 
B 9Qi Tel: [07 42) 



FOR SALE 



esoteric 

DISK MATE 15*1/064 Disk Toolkit 

SECUREWORD WP Data Er*tryp=1i0n 
PSYCHOLOGY + Anaiysa your character 

Dlak Only. £3 JO i-c p&p 
15 Lanmoor Est. Lanrter. Redruth. 
Cornwall. TRIG &HN 
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COMMODORE 


TO ADVERTISE YOUR COMMODORE REPAIR 
SERVICES CALL: RICHARD YARNALL ON 


REPAIR 


0442 66650 


SERVICES 


RATE: £11.50 (+ VAT) PER SINGLE COLUMN CM 
STANDARD SIZE 4cm x 1 col - £46.00 (+VAT) 


^ F^* TELEPHONE BOOKINGS WELCOME 



VTS COMPUTER REPAIRS 



01 - 407 9829 

Simply send your unit to the address below 
securely packed with faull description and 
max fee. 

COMMODORE. AMS T RAD, BBC 5" NO-AIR 
+ MORE ..£28.00 



VTS COMPUTER REPAIRS 



12 Lyly House, GL Dover Street, 

London, SE1 4EO 
FAST, RELIABLE TURNAROUND 



COMMODORE SPARES & REPAIRS 



REPAIRS 

£2Sinc. 

C12B1511 .£32 inc. 

Tr rflr- mnnli wn'ranry. 1 vwir-* -urnrnunrJ 

SPARES 

9061-4 £5.30 90 1227 £10.95 



6526 
&5B1 
6569 



C9.&5 S5Q1 £8.95 
£9.S0 C64 Power Pflpk £22.0(1 
£1 1 .25 C&4 Cass&tts Unit £22.00 
£21.50 G1 £9 Power Pack £63,00 
trie Vat & PP 



OASIS COMPUTER SERVICES 
DepS 4C r RidgBway Road. Salisbury, Wiltshire, 
SPlSeU. T«l {0722J 33 5[]G1 Ext214 



"COMPUTER KAPUT?" 

PET V1C20 
PLUS4 CIS 

cm ci2a 

AMIGA... 

FAST 
EFFICIENT 
0 O^^ SERVICE 

ti^** FOR REPAIRS CALL 
01-861 2S35 

NW LONDON-HARROW 




4& 



CROYDON COMPUTER 
CENTRE 



25 Brig slock Road, Thornton Heatn, 
Surrey, CR4 7JJ Tel: 01 683 2646 



COMPUTER SERVICING 



(Eald si ncn 19 79 ) 

We repair — on the premises — quick 
J urn round 

+ Commodore 

* BBC & Electron (Approved Service Centre ) 
+ Amstrad & Torch (Approved Service Centre) 

* Disc Drives, Printers. Monitors 
Mail Orders by phone Arrets £ & Visa accepted 



COMPUTER SYSTEMS 

★ REPAIRS * SPARES 

* SALES a SUPPLIES 




dB 

ELECTRONIC SERVICES 
CHELMSFORD 260674 



COMPUTER REPAIRS (UK) 

Specialist R&pairs To Aft 
Commodore Equipment 

* From only £35 +■ VAT. 
4- All repairs guaranteed - 
★ Delivery & collection service, 
* Trade contracts. 
■k We also buy/sell s/hand Commodore 
Equipment 

HEM EL HEMPSTEAD 

2 Austins Place, High Street, 
Kernel Hempstead. 



DISCUSS YOUR 
ADVERTISING WITH 
RICHARD YARNALL 
0442 66650 



FOR MORE DETAILS OF RATES AND 
SERIES DISCOUNTS CALL RICHARD 
YARNALL ON THE CLASSIFIED HOTLINE 

0442 66650 



mmsm mm mm mm/mm ? 

FOR FAST, RELIABLE AND PROFESSIONAL 
REPAIRS AT COMPETITIVE PRICES 

P M ENGINEERING 

UNIT 260, MILTON SCIENCE 
PARK, CAMBRIDGE CB4 4WE 

ST. IVES (0223) 420007 

We can supply Hardware? Software, Bfank Disks, 
Accessories and Spare parts* 
C64 Repairs £25.00 inc. VA T fpAp FREE) 





SAME DAY 
SERVICE 
(CALLERS) 



HINDLEY ELECTRONICS 

The Computer repair specialisls 



24hr 

TURNAROUND 
(POSTAL) 



EXPERT COMPUTER REPAIRS 

COMMUDOKfc - SINCLAIR - AMSTKAD - ACORN - BBC 
STANDARD CHARGES (INC VAT AND FULLY INSURED RETURN POSTAGE) 

Commodore M £ 15.00 Commodore 64C £29.90 C'flmracwjflic 1 28 £32.00 

Commodore *4 £25,00 Commodore vie 20 £18,00 AMIGA 500 £35,00 

1541 disc drive LUJO (OTHER DRIVEN KLPAJKtL) KING FOR DETAILS 

Spectrum 48k £18,00 Spectrum * 2 *25,W Amstrad epe 4*4 £15 r W 

V< ELcctroii Ml .'.HI 

3 MONTHS ta NO QUIBBLE ' WARRANTY ON ALL REPAIRS 
SPARES - SPARES - SPARES - SPARES 

Low prices E.G Specirum 4Sk MEMBRANE £3.99 Spectrum * £6.99 LOW PRICES 
COMF1' 1 EH K S and GENERAL t.OMPOMiMS WHY I* AY MORE (Send krfitSAE for full Lists} 

HINDLEY ELECTRONICS 

DEPT A 97 MARKET STREET, HINDLEY WIG AN WN2 3AA Tel <W42> 522743 

Ojrupmtr repairs: Callers requiring same day service plceee ring before caJUrxg ABd add LQ l £. lo tlarwlard -crurgc - Standard charge* 

do nr>1 include repnirs. tn cxl crnal ilerris. T..G power unil* I ape recorders j-nyistiirks etc. A Kurchnrgc may he levied l or muc/iines r.ha.1 

tin r . i-usluined severe damage F.Cj lire fland linnper 
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Readers Problems 

Though the Commodore 64 h one of 
the world's most popular microcom- 
puters, it can be very difficult to find 
specific information about your 
particular machine. 

At the Your Commodore office we 
receive literally hundreds of letters 
from you, our readers, on a wide range 
of subjects ranging from the simple 
'Can you give me the telephone 
number for../, to the more complex 
Tm trying to write a program that uses 
a split screen. How do I do it? 1 

Unfortunately, the volume of mail 
received has become so great that it 
is impossible to answer every letter and 
still manage to publish a magazine 
each month. 

For this reason we have felt it 
necessary to produce a number of 
guidelines for getting information 
from us: 

1) We cannot guarantee to answer 
every - letter sent to the magazine. 
Should it become apparent that a 
number of readers are suffering from 
the same problem, then we will reply 
to the letter via the Letters page. 

2) A new helpline has been set up. This 
will be open for your queries on 



Tuesday and Thursday afternoons 
between 2.00pm and 4.00pm. We will 
not be able to deal with our telephone 
queries at any other time, If our tech- 
nical adviser is not available when you 
ring, then a message will be taken. 
3) If you are having problems with one 
of our listings, can you please let us 
know in writing. This will enable us 
to see if a number of people are having 
the same problem. When a common 
problem becomes apparent with a pro- 
gram, then a correction sheet will be 
issued. Enclose a self-addressed, 
stamped envelope and we will send you 
a copy of the correction sheet as soon 
as it is available. 

We are sorry that it has become 
necessary to instigate these rules. How- 
ever, we are sure that you wiD agree 
with us that the more time that we 
can spend making Your Commodore 
the most informative magazine 
around, the better. 
For program queries write to: 
Program Corrections 
Your Commodore 
Argus House, 
Boundary Way, 
Heme] Hempstead 
H P2 7 ST 
Tel: 0442-66551 



Oops! 

Unfortunately, in the July issue, we 
missed part of the listing for the Win- 
dows Derno program. The missing 
lines are reprinted here. 
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The Nibbles 



By Alan Batchelor 





DIMENSION 

computers l.t.d. 



40/50 High Street 
Leicester LE1 5YN 
Tel: (0533) 
517479/621874 

THE MIDLAND'S U\R< EST COMPUTER STORE 




AMIGA B2000 PACK 

Amiga B2000 Computer, Commodore 
1084S Monitor, PC/XT Bridgeboard, 
20Mb Hard Disc £1379.00+ VAT 



AMIGA RANGE 



AMIGA A500 PACK 1 

with Mouse, Workbench, Basic and 

TV Modulator £339.00 



AMIGA BUSINESS PACK 

* Amiga A500 computer 

* 1084S Hi oh Resolution Colour Monitor 

* Citiz«n 120D printer 

* Mnnirn' and printer cables 

* The warks-mtEgrated spreadsheet, wdprocessur and 
database 

* TransformBr-PC Emulator £799.00 



AMIGA A500 PACK 2 

with Mouse, Workbench, Basic, 

TV Modulator, Formula 1, Footman, Viper, 

Mousetrap and PUtos £359.00 



AMIGA A500 plus 




PHILLIPS 8B33 STEREO 




MONITOR .., 


£539,00 


AMIGA A500 plus 




COMMODORE 1084 MONITOR . 


£549.00 



Amiga B2QD0 Computer , £1079.00 

A5G0/2OOC 40Mb Hard Disc 

Auto Loads from 1.2 or 1.3 Workbench , . £591.95 

Trilogic Audio Digiliser. Stereo £31.95 

Cumana 1Mb A5D0 3.5' External Drive 

Amiga Pow&r Supply Unit £59.95 

Inlernail A2DO0 2nd Drive ET9.9S 

Amiga Midi Interlace £34.55 

Digiview Colour Dig itiser £139.96 

Supra 30Mb A5O0 Hard Disc EE99.QO 

2M.bJ nte rnal HAM Expan : i on £449 00 

PAL Gen lock 000 £219.85 

A50O512K RAM Upgrade £129.95 



AMIGA A500 PACK 3 

with Mouse, Workbench, Basic, Photon 
Paint, TV Modulator, plus SU PERBASE 
Database £379,00 



STAF LC10 COLOUR DOT MATRIX 




* i?0cpsDra1t,3OcpsNLQ 




r 6 Resident Fonts en d 6 Pri m F itch e s 




■ D rail 3 nd N LQ in all Fo nis and Col o urs 




* 1 Colo jrs pi us M u li sp la S had e G raph ics 




Includes AMIGA Printer Lead 


£23100 



PNDT0NI PAINT 

Trie AMIGA'S most powerful graphic? pack 



E8§.95 



PHILIPS 8833 STEREO MONITOR E201.M 
CO M M ODD RE 10A4S STEREO MOW ITOfi . ... £219.00 



AMIGA SUPERHASE PERSONAL DATABASE 

* E*trem ely po wa rt ul yet e asy to use 
" Fl m iblt Fil e Sir uctore a nd Del i nition 
■« Powerful Report Gen eralor 

« 0u$r 150,000 users £5MT £39.95 



TRILCG1C AUDIO DIG ITISER 

Digitises sound from any source ....... 

Ml Nip EN VCR Graptiic Overlay System 

Superimposes graphics onto VCR input 



E27.95 
£99.95 



&&C EMULATOR 

Emulates BBC Basic — also works within 

Am ig a M ultita.sk! nq □ pe rati no. System £44.95 



STAR LCI 0 OCT MATRIX PRINTER 

* 120 ops Draft, JOtpsNLQ 

* Friction and Tractor Feed 

* Paper Parking Facility 

* 6 Resident Fonts and 6 Different Pnnt Pilcnes 
Selectable from Front Mode Seled Panel 

Commodore Serial or Centronics £179.00 

Commodor* 64/128 Colour Version £239.00 

THE NEW 1541 ll DISC DRIVE 1159,95 

OCEANIC DC 118N r £129.95 

Commodore Compatible Disc Drive 

Both include: Software Pack 2B Disc-Based Games 



PRINTER RIBBON OFFER 

MPS SOt, BQ2, Citizen 120D and 

Star NL1D Ribbons 

MPS 803 AMPS 1000 

DPS 1101 Muhi Strike . . . 

&UV FOUR AND GET ONE FREE! 



t5.95 
E4.95 
£3.50 



LOAD-IT 

CBM 6 4/1 23 AD J U STABL E DATA R ECOfl D ER 

Head adjustment control plus align hi i* -'. ±'d assures 

p e Med head fz ig na I align meat £37.95 



NEW CEOS ¥2.0 

Features include: 

* NEW Geowr ite 2 .1 * Geome* ge Mail Mergo 

* Texl Grabber Text Import * NEW Geospell 
Spellchecker * Enhanced Desktop 

CBM §4 £39.95 CBM 128 

For a limited period, either package includes 
FREE iCQNTRQLLER 



E49.95 



CBM64 YAMAHA PACK 

Lo-^ mod ore 54, C2N Datg Reader. 30 Games Pack. 
Bush Walkman plus YAM AHA SH&10 MIDI COMPATIBLE 
KEYBOARD E179 Q0 



PRIUPS TV TUNER 

Turn -youi colour monitor mio a high quality TV receiver. 
Works with BS33/10&4. etc £59.95 



MPS B03 TRACTOR FEED UNIT . £29.95 

CBM 64 POWER SUPPLY UNIT , £19.95 

COM POSER, 1 EDITOR SOFTWARE 

For Music Expansion System, Tape or Disc E24.95 

ACTION REPLAY Mh & PRO 

Td pe to D isc Back-up Ca M ridge £34.95 

N EOS MOUSE 

With CHEESE Sollware, Tape or Disc £2195 

COMMODORE C?N DATA RECORDER . £29.95 

HWNPIG OllUft 

Willi Labei Primer, Cartridge E9.95 

MUSJC MAKER 128 

Keyboafd and Software, Tape £9.95 

LOGO 84 

Program mmp Language, Disc E9.B5 

PFACTICALC G4 

USM Li 1 BorEadsheel TapE ...... . £9 95 

CBMB4 PROGRAMMERS REFERENCE^yiOE E4.95 



GEOCALC 64 Spreadsheet 

GEOCALC 12B , ... ,, 

GEOPUBLISH 64 OnsklDp Publisher 

GE0PUBLISH128 

GEOWRSTE WORKSHOP 64 

GEQWRITE WORKSHOPS 

GE0FILE 64 Database 

GEO FILE I2B .... 

GEOSPELL , 

GEO DESK PACK PLUS 64^128 

GEO FONT PACK PLUS 64/1 26 ..... 

GEO PROGRAMMER 

^CONTROLLER 

Geos-ccmpaiJble Joy&lick. Fits onto keyboard, 



E26.95 
£44 95 
E34.95 
£14.95 
£26.95 
E44.95 
£26-95 

E1B.95 
£2195 
£16.95 
£44 95 

£12.95 



CBM be HOLLYWOOD PACK 

Com rc can re 6*. C?N Dais Recorder. t)uickshot2 Joyslick 
5 Hoi ly wood Gam es. 5 TV Qu i? Ga mes . pi us 25 Arcad e 
Games £143.95 



CBM 64 OLYMPIC PACK 

Commodore 64, C2N Date Recorder, 0 nicks hat 2 Joystick, 
10 Sporls Games plus 25 Arcade Games £149.35 



CO M MO DDflE 1351 MOUSE 

Compatible with GEOS plus all GE0S Utilities. 
Can also be used as Joystick 



E22.S5 



CJTIZEN 120D OCT MATRIX PRINTER 




Commodore version 




(wfth 64/128 Printer Lead) 


E 134 95 


Centronics version 




(wfth AMIGA Printer Lead) 


£134.35 



Comrnodore PC 1 with Mono- Monitor .. 
Commodorf PCI with Colour Monitor . 
PCI EXPANSION BOX 

Wilh 3 Expansion Slots 

EKPA NSIQ N BOX w ilti ?0MbHARD DISC 



£299.00 n-v-AT 
£449.00 + VAT 

£99.00 + VAT 
£299.00 AT 



PRECISION 

5uperscripl64 £24-95 

Super base 64 £24.95 

Superscript 64 

S£uperba5E64 £44.95 

Superscript 128 £29.95 

Si pertaB0 129 ,,, £29.95 

Sjpe 'Script !?:■! 

& Superbase 128 £54.95 

Superbase, The Book , £11.95 



CBM 64/128 and PLUS 4 COMPANIES PACK 

SalesV Purchase/Nominal Ledprs wdh Invoicing and 
SlOCkConlrol. Disc 



E24.95 



r 



PERSONAL CALLERS AND EXPORT ENQUIRIES WELCOME 

ALL OFFERS STRICTLY SUBJECT TO AVAILABILITY 
ALL PHICES SUBJECT TO CHANGE WfTHOUT NOTICE 

ALL PRICES INCLUDE VAT UNLESS OTHERWISE STATED 

To order, either send cr*eque/P 0, with coupon Or ring ^OB33) 51747g/2lfl74 with 
AcxBss/Barclaycard number. Ptea&e allow ? vvorfcmg days for delivery from receipl ol order Of 
cheque clearance 

PlEa&e add C 1.00 lowafds carriage and packing on any software order 
Hardware Ofders add El.OOunder £.65.00 ^alue and S? S 00 Over £65 .00 value. 
Printer orders add ££.00 -towards carriage. 

Send to: Dept. No. YC 8, Dimension Computers Ltd. 
40/50 High Street, Leicester LE1 5YN. 
Tel: (0533) 517479/621674 Fax: (0533) 511636 



Item 




Quantity 


Price 








Total 




Name , . 


Address. 

















Telephony 



¥■ + 1 + 1 + 1141 




I 




T E R 




A T I O N A L 




WINNER OF CCI OSKARS FOR 
BEST SPORTS SIMULATION 
AND BEST GAME OF THE YEAR! 




Quite simply the best football 
simulation available for the 64 
Nothing short of superb. 

ZZAP64 

AVAILABLE NOW FOR 
COMMODORE 64 
£9.95 tape £12.95 disk 

Coming soon for Spectrum & Amstrad 



Audiogenic Software Limited, Winchester House, 
Canning Road, Harrow HA3 7SJ, Engfand 



Order by phone on 01 86 T 1166 



El 



WS4 



